
VPDES PERMIT FACT SHEET 
 
This document gives pertinent information concerning the reissuance of the VPDES permit listed below.  This 
permit is being processed as a minor, municipal permit.  The effluent limitations contained in this permit will 
maintain the Water Quality Standards 9 VAC 25-260-10 et.seq.  The discharge is a result of the operation of a 
municipal wastewater treatment plant treating sewage originating from a residential population, marina, and 
restaurant.  This permit action includes revised effluent limitations and special conditions in the permit. 
 
1. Facility Name and Windmill Point Resort & Yacht Harbor Wastewater Treatment 

Plant (WWTP) 
 Location/Mailing Address: 56 Windjammer Lane 
  Whitestone, VA 22578 
 
 Facility Owner: RL Prop 2011-1 Investments, LLC 
 Owner Contact:   Peter D. Anzo 
 Title: Manager for RL Prop 2011-1 Investments, LLC 
 Mailing Address: c/o Vinings Marine Group, LLC 
  2839 Paces Ferry Road, Suite 450 
  Atlanta, GA 30339 
 Telephone: (770) 984-9500 
    
 Facility Operator: Cody Long 
  Long and Associates, Inc. 
  (804) 769-7668 
  longandassoc@aol.com 
 
2. SIC Code:  4952, 4493 
 
3. Permit No. VA0060569 Permit Expiration Date:  May 2, 2011 

 
4. Application Complete Date:      Date:  November 21, 2011   

Permit Drafted By:       Jeremy Kazio  Date: March 2, 2012  
 
DEQ Regional Office:  Piedmont Regional Office 
 
Reviewed By: Brad Ricks   Date: March 8, 2012  
 Curt Linderman  Date: April 12, 2012; April 23, 2012; May 3, 2012 
     

5. Receiving Stream:  Name: Windmill Point Boat Basin, tributary of 
Rappahannock River 

    River Mile:  3-XEV000.04 
    Basin:   Rappahannock River 

  Subbasin:  N/A 
  Section:   1 
  Class:   II 

Special Standards: a – Shellfish waters  
               

Tidal? YES – Statistical low flows not applicable to tidal receiving waters 
 

Tidal dilution ratios used: 
Acute Toxicity:   2:1     (mixing zone = 1 part receiving water, 1 part effluent) 
Chronic Toxicity: 10:1     (mixing zone = 9 parts receiving water, 1 part effluent)  
Human Health: 10:1     (mixing zone = 9 parts receiving water, 1 part effluent) 
 
On 303(d) list? YES 
 
Please see Attachment C for the Flow Frequency Memo by DEQ Water Planning Staff  
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6. Operator License Requirements: Class IV for 0.030 MGD plant 
  Class III for 0.040 and 0.080 MGD plant 

The recommended attendance hours by a licensed operator and the minimum daily hours that the 
treatment works should be manned by operating staff are contained in the Sewage Collections and 
Treatment Regulations (SCAT)  9 VAC 25-790-300.  

 
7. Reliability Class:  Class I 

Reliability is a measurement of the ability of a component or system to perform its designated function 
without failure or interruption of service.  The reliability classification is based on the water quality and 
public health consequences of a component or system failure.  The permittee is required to maintain 
Class I Reliability for this facility. 
 

8. Permit Characterization:   
(  ) Issuance                                           (X) Existing Discharge 
(X) Reissuance (  ) Proposed Discharge 
(  ) Revoke & Reissue (X) Effluent Limited 
(  ) Owner Modification (X) Water Quality Limited 
(  ) Board Modification (  ) WET Limit 
(X) Change of Ownership/Name (  ) Interim Limits in Permit 
          Effective Date: (  ) Interim Limits in Other Document (attached) 
(X) Municipal (  ) Compliance Schedule Required 
 SIC Code(s):  4952, 4493 (  ) Site Specific WQ Criteria 
(  ) Industrial (  ) Variance to WQ Standards 
           SIC Code(s): (  ) Water Effects Ratio 
(  ) POTW (X) Discharge to 303(d) Listed Segment 
(X) PVOTW (  ) Toxics Management Program Required 
(X) Private  (  ) Toxics Reduction Evaluation 
(  ) Federal (  ) Possible Interstate Effect 
(  ) State (  ) Storm Water Management Plan 
  

9. Wastewater Flow and Treatment:  
  

Table 1: Wastewater Flow and Treatment 
Outfall 
Number Wastewater Source Treatment Design Flow 

001 

Existing 
Facility 

Residential 
condominiums, 
bathhouse, boat 
pumpout station, boat 
slip sewer hookups 
(transient and 
seasonal), restaurant.  

2-Cell Aerated lagoon, chlorination, 
dechlorination 

30,000 gpd 
(0.030 MGD) 

Proposed 
Facility ** 

Phase I – Additional 
residential units, boat 
slips, and expanded 
restaurant.  

Equalization, membrane bioreactor, 
sludge holding and return, ultraviolet 
disinfection  

40,000 gpd 
(0.040 MGD) 

Phase II – Additional 
residential units 

Addition of second membrane 
bioreactor to 40,000 gpd treatment 
works 

80,000 gpd 
(0.080 MGD) 

 ** - The wastewater sources and treatment methods included in this fact sheet for the expanded 
design flows are based on preliminary documentation provided with the permittee’s 2006 permit 
application.  Ownership of the facility has changed several times since, and consequently the 
expanded facility may not reflect the proposal included in this fact sheet.   Therefore, prior to issuing a 
Certificate to Construct (CTC) for the expanded facility, the 2012 permit may be reopened and revised 
to include appropriate limitations and monitoring requirements for the treatment proposed in the CTC 
application for the expanded facility.  
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Please see Attachments A1 and A2 for topographic map and aerial photo.  See Attachment A3 for 
existing facility flow diagram.  See Attachments A4 through A6 for proposed Phase I and Phase II 
description and proposed treatment works flow diagram. 

 
10 Sludge Disposal: Sludge is held within the aeration lagoons.  Historically, it has not been necessary 

for the permittee to remove sludge from the lagoons.  If it becomes necessary in the future, the 
permittee will hire a licensed septage hauler to transport the sludge to a nearby wastewater 
treatment facility.  Documentation of sludge use and disposal activities will be submitted and 
approved in accordance with Part I.C.3 and I.C.6 of the 2012 permit prior to sludge removal or 
issuance of a CTO to operate the new/expanded facility.  

  
11. Discharge Location Description: This facility discharges to the Windmill Point boat basin on Fleets 

Island in Lancaster County.  The boat basin is a shallow constructed inlet of the Rappahannock River 
and contains boat slips to serve the facility’s marina.   

 
 Name of USGS topo map:  Deltaville– 122D (See Attachment A1)  
 
12. Material Storage:  Chemicals used for the wastewater treatment plant are stored in proper containers 

and under roof cover.   
 
13. Ambient Water Quality Information:  

Ambient water quality information was derived from data obtained from monitoring station 3-
RPP010.60.  Monitoring station 3-RPP010.60 is located on the Rappahannock River at Orchard 
Point, which is approximately 10.4 miles upstream of the facility (See Attachment B).  The receiving 
stream is listed as a shellfish water.  
 

14. Antidegradation Review and Comments: Tier 1 __X___ Tier 2 _____ Tier 3 _____ 
The State Water Control Board's Water Quality Standards includes an antidegradation policy (9 VAC 
25-260-30).  All state surface waters are provided one of three levels of antidegradation protection.  For 
Tier 1 or existing use protection, existing uses of the water body and the water quality to protect those 
uses must be maintained.  Tier 2 water bodies have water quality that is better than the water quality 
standards.  Significant lowering of the water quality of Tier 2 waters is not allowed without an evaluation 
of the economic and social impacts.  Tier 3 water bodies are exceptional waters and are so designated 
by regulatory amendment.  The antidegradation policy prohibits new or expanded discharges into 
exceptional waters. 

 
The antidegradation review begins with a Tier determination.  The receiving stream is considered a 
Tier 1 water due to the limited mixing within the boat basin (See Attachment C for Flow Frequency 
Analysis by J.Palmore dated April 19, 2011). 
 

15. Site Inspection:   By Heather Horne/Meredith Williams  on  October 13, 2011.  (See Attachment D) 
 
16. Effluent Limitation Development: 
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Table 2 –Basis for 2012 Permit Limitations 

0.030 MGD 1/Day Estimate
0.040 MGD 1/Day Estimate

0.080 MGD Continuous
Totalizing, 

Indicating, & 
Reporting

0.030 MGD
0.040 MGD
0.080 MGD
0.030 MGD 3400 g/d 5100 g/d 1/Month Grab
0.040 MGD 4500 g/d 6800 g/d 1/Month Grab

0.080 MGD 9100 g/d 14000 g/d 1/Week
4-Hour 

Composite
0.030 MGD 3400 g/d 5100 g/d 1/Month Grab
0.040 MGD 4500 g/d 6800 g/d 1/Month Grab

0.080 MGD 9100 g/d 14000 g/d 1/Week
4-Hour 

Composite
0.030 MGD 1/Day
0.040 MGD 1/Day

0.080 MGD
3/Day at 4-

Hour 
Intervals

0.030 MGD 1/Month Grab
0.040 MGD 1/Month Grab

0.080 MGD 1/Week
4-Hour 

Composite
0.030 MGD
0.040 MGD
0.080 MGD
0.030 MGD
0.040 MGD
0.080 MGD
0.030 MGD
0.040 MGD
0.080 MGD
0.030 MGD --- --- --- ---
0.040 MGD NA NA 1/Year Calculated
0.080 MGD NA NA 1/Year Calculated
0.030 MGD --- --- --- ---
0.040 MGD NA NA 1/Year Calculated
0.080 MGD NA NA 1/Year Calculated
0.030 MGD --- --- --- ---
0.040 MGD NA NA 1/Month Calculated
0.080 MGD NA NA 1/Month Calculated
0.030 MGD --- --- --- ---
0.040 MGD NA NA 1/Month Calculated
0.080 MGD NA NA 1/Month Calculated

1.
2.
3.
4.

SAMPLE 
TYPE

Flow  (MGD) NA NL NA NA NL

PARAMETER APPLICABLE 
DESIGN FLOW

BASIS FOR 
EFFLUENT 

LIMITS

DISCHARGE LIMITATIONS MONITORING 
REQUIREMENTS

MONTHLY AVERAGE WEEKLY AVERAGE MINIMUM MAXIMUM FREQUENCY

1/Day Grab

BOD5 2,4 30 mg/L 45 mg/L NA NA

pH 1,4 NA NA 6.0 SU 9.0 SU

Total Residual 
Chlorine (TRC) 1

13 µg/L 16 µg/L

NA

NA NA Grab

Total Suspended 
Solids (TSS)

2,4 30 mg/L 45 mg/L NA NA

13 µg/L 16 µg/L

12 µg/L 14 µg/L

NA8.98 mg/L 8.98 mg/L

NA NA NL

Dissolved 
Oxygen (DO)

2

6.14 mg/L 8.98 mg/L
Ammonia as N 1

2.32 mg/L 2.32 mg/L

5.0 mg/L NANANA Grab1/Day

Total Phosphorus-
Annual Average

3
--- ---

1.9 mg/L

7.0 mg/L

0.9 mg/L
NA
NA

4/Month 
(betw een    
10am and 

Grab

Enterococci 1 35 N / 100 mL      
(Geometric Mean)

NA NA NL
4/Month 

(betw een    
10am and 

Grab

Fecal Coliform 1 200 N / 100 mL 
(Geometric Mean)

Total Nitrogen– 
Year-to-Date 
(mg/L)

3
--- ---

Total Phosphorus 
– Year-to-Date 
(mg/L)

3
--- ---

NA
NA

Total Nitrogen- 
Annual Average

3
--- ---

14 mg/L

Nutrient Regulations and Related DEQ Guidance ( § 62.1-44.19:13 - § 62.1-44.19:18,   9 VAC 25-820,  9 VAC 25-40,  GM07-2008 Amd.2 ) 
Federal Eff luent Guidelines (40 CFR 133.102)

Water Quality Standards (9 VAC 25-260)
Best Engineering Judgment (BEJ)

NL NA
NL NA

NL NA
NL NA

 
pH:  A pH limitation of 6.0 to 9.0 standard units is assigned to all discharges into Class II Estuarine 
Waters in accordance with the Water Quality Standards (WQS), 9 VAC 25-260-50, and federal 
secondary treatment standard guidelines. 
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BOD5 and TSS:  The BOD5 limitation of 30 mg/L, and the TSS limitation of 30 mg/L, were originally 
applied as a result of a Limitation Rationale Memorandum by J.D. Taft to D. Phillips dated December 5, 
1980, which was initiated due to the permittee requesting to expand his design flow capacity from 
0.020 MGD to 0.030 MGD.  The memorandum advised that the facility’s receiving stream was 
unmodelable at that time, citing that the shape of the boat basin and the narrow inlet/outlet to the 
Rappahannock River mainstem provided very little tidal flushing within the basin.  The memorandum 
suggested basing the BOD5 and TSS limits on Best Professional Judgment, which, without an 
applicable water modeling basis for limitations, the permit writer consulted with the Federal Effluent 
Guidelines to aid in formulating the limitations of 30 mg/L for BOD5 and 30 mg/L for TSS.  Concurrence 
on this rationale was provided by M.D. Phillips via memorandum dated December 8, 1980.  It should 
be noted that the author of the memorandum recommended relocating the outfall in order to take 
advantage of the enhanced tidal flushing characteristics of the Rappahannock River mainstem, 
however, he also noted that the State Health Department expressed concern that relocating the outfall 
might cause further shellfish harvest closures.    
 
A second stream sanitation evaluation was memorialized in a Receiving Stream Analysis 
Memorandum by Jon Van Soestenbergen, dated October 12, 2000, in which the author concluded that 
the receiving stream was able to be modeled using the most current methods and technology available 
at the time.  However, it was the author’s judgment that the model would likely produce unreliable or 
technically indefensible results, and that extensive field studies would be necessary to effectively 
calibrate and verify the results if the model were used as the basis for permit limitations.  Consequently, 
the author suggested that the BOD5 and TSS limitations remain the same, but that the effluent dilution 
ratios applied to toxicity evaluations be adjusted to 50:1 for chronic toxicity and 2:1 for acute toxicity.  
 
In his March 18, 2005 permit application transmittal letter, the permittee requested that expansion 
design flow tiers be incorporated into the 2006 permit reissuance in order to account for plans for future 
facility growth.  This proposal necessitated a reevaluation of the facility’s discharge.  The results of this 
evaluation are contained in the most recent Stream Sanitation Analysis memorandum by Jennifer V. 
Palmore dated December 1, 2005, which concluded that the existing BOD5 and TSS limitations were 
appropriate for the existing effluent flow regime as well as the proposed expansions.  Additionally, the 
author recommended the insertion of a dissolved oxygen limitation of 5.0 mg/L (minimum), as well as 
the reduction of the dilution ratio for chronic toxicity evaluations from 50:1 to 10:1.  Since there haven’t 
been any changes to the facility’s discharge location or existing or proposed flows since the most 
recent stream sanitation analysis, the BOD5 and TSS limitations have been carried forward from the 
2006 permit to the 2012 permit reissuance.  See Attachment E for each of the above referenced 
documents. 
 
Ammonia as N and TRC: If it is feasible that a specific pollutant for which in-stream criteria are given 
in the Virginia Water Quality Standards (9 VAC 25-260 et.seq.) may exist in the facility’s effluent, a 
Reasonable Potential Analysis must be conducted in order to determine if it is statistically probable 
that the permittee’s future discharge may contain that pollutant in concentrations which are harmful 
to aquatic life and/or human health within the receiving stream.  The first step of the analysis is to 
calculate the pollutant’s acute and chronic wasteload allocations (WLAs), which are defined as the 
pollutant concentration that may be discharged by the facility over specific periods of time which will 
maintain the in-stream criteria referenced above.  The WLAs are determined using a DEQ-sourced 
Excel spreadsheet called MSTRANTI, which requires inputs representing site specific data for critical 
flows, dilution, mixing, and water quality for both the receiving stream and the effluent. After the 
WLAs are calculated, a desktop computer application called STATS is utilized to determine if future 
pollutant concentrations may exceed the WLAs.  The STATS application fits the WLAs, as well as 
observed effluent data, to respective lognormal distributions.  If the projected effluent distribution 
exceeds either of the projected WLA distributions, then a limitation is deemed necessary.   The 
limitation is equal to the concentration expected to be observed at the proposed limitation monitoring 
frequency within the most protective projected WLA distribution.  
  
The inputs required by MSTRANTI for critical ambient water quality for this facility were calculated 
using data from monitoring station 3-RPP010.60, as indicated in Item 13 of this fact sheet.  The 
effluent inputs were derived from DMRs and application data submitted by the permittee (see 
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Attachment F for DMR and Form 2A data).  Please see the chart below for specific inputs.  Note 
that the maximum temperature reported by the permittee on Form 2A was considered a conservative 
but reasonable approximation of the facility’s 90th percentile effluent temperature.   
 

Table 3:  MSTRANTI Source Data 
Temp. 
(°C) 

pH 
(SU) 

Salinity 
(g/kg) 

Hardness 
(mg/L as 
CaCO3) 

Ambient Inputs 
(Attachment B) 

3-RPP010.60:  
(July 1984 – 
March 2011) 

90th Percentile 27.0 8.2  

N/A for 
Saltwater 

Discharges 

10th Percentile 5.4 7.4 
Average  16.15 

Effluent Inputs 
(Attachment F) 

Application 
Form 2A   
(2012 Permit) 

90th Percentile 29.1  

DMR’s:        
(July 2005-
March 2011 

90th Percentile 
 

7.5 
 

10th Percentile 7.0 

Tidal Dilution 
Ratios 
(Attachment C) 

Recommended in the most recent Stream Sanitation Analysis by Jennifer 
V. Palmore, dated  December 1, 2005 (Attachment E), and reaffirmed in 
the Flow Frequency Memorandum by Jennifer V. Palmore dated April 19, 
2011 (Attachment C) 

 
For Total Residual Chlorine and Ammonia, GM 00-2011 requires that values of 20 mg/L and 9.0 
mg/L, respectively, be entered into STATS as effluent data in order to bypass the program’s 
Reasonable Potential Analysis because these pollutants are either purposely introduced or known to 
exist in this facility’s effluent.  The limitation evaluation indicated that less stringent limits for Ammonia 
are required for each design flow tier, mainly due to lower pH values reported in the effluent since 
the 2006 permit reissuance.  Because the permittee is in compliance with his 2006 Ammonia 
limitation, antibacksliding policies prevent relaxation of the limit.  However, the 2006 Ammonia limits 
for the two expansion tiers have not become effective and therefore are not subject to antibacksliding 
policies.  The TRC limitations resulting from the STATS analysis remain equal to the 2006 permit 
with the exception of that calculated for the 0.080 MGD flow tier, which is more stringent for the 2012 
permit due to the increased monitoring frequency for this parameter (please see Attachment G for 
the 2012 and 2006 MSTRANTI and STATS printouts).  Please note that the wasteload allocations 
entered into STATS for the TRC limitation evaluation are for Chlorine Produced Oxidants (CPO).  
Chlorinated effluents discharged to salt water react to produce chlorine produced oxidants that have 
a toxic impact similar to TRC in freshwater. It is assumed that CPO in salt water receiving streams is 
controlled by the effluent TRC limit and are therefore interchangeable. 
 
DO:   The DO limitation of a minimum 5.0 mg/L is based on Best Engineering Judgment as 
recommended in the Stream Sanitation Analysis Memorandum by Jennifer V. Palmore dated 
December 1, 2005 (see Attachment C).   
 
Fecal Coliform:  For sewage discharges that may reach shellfish waters, permits limit fecal coliform 
with an effluent limit of 200 colony forming units per 100 milliliters, applied as a monthly geometric 
mean.  Although the Water Quality Standards have been amended to remove the reference to this 
effluent limit in shellfish waters, the Virginia Department of Health, Bureau of Shellfish Sanitation still 
uses fecal coliform as an indicator for determining the quality of shellfish waters, and it is necessary 
to ensure discharges meet this level.  Since it has historically maintained the in-stream water quality 
criteria for fecal coliform of 14/43 per 100 milliliters, the 200 per 100 milliliters effluent limit will be 
used in shellfish waters in order to continue meeting the in-stream criteria and for protection of 
shellfish under the general standard.  
 
Enterococci:  The limitation for Enterococci is expected to protect the primary contact recreation use 
bacteria criteria outlined in 9 VAC 25-260-170 (Water Quality Standards).  The primary contact 
recreation bacterial in-stream criteria for protection of saltwater is 35N/100 mL colony forming units 
(CFU) of Enterococci bacteria is based on a monthly geometric mean resulting from at least 4 weekly 
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samples.  The 2006 permit reissuance incorporated a limitation for Enterococci, but allowed the 
permittee the option of performing a Bacteria Demonstration Study.  If the requirements of the Study 
were met, the permittee would have been allowed to eliminate the bacterial limitation in lieu of 
utilizing chlorine concentration to demonstrate that proper disinfection was being performed.  
However, the permittee did not complete the study within the required timeframe, and therefore, the 
Enterococci limit became effective at the end of the compliance schedule in May 2010.  The limit has 
been carried forward to the 2012 permit reissuance. 
 
Total Nitrogen (TN) – Calendar Year Average, Total Nitrogen – Year-to-Date, Total Phosphorus (TP) – 
Calendar Year Average, Total Phosphorus – Year-to-Date:  Due to the permittee’s request for 
authorization to discharge at expanded design flows of 0.040 MGD and 0.080 MGD, the permittee is 
registered for coverage (permit no. VAN020115) under the VPDES Watershed General Permit 
(WGP) in accordance with §62.1-44.19:14.C.5 of the Code of Virginia.  Coverage under the WGP 
ensures that, upon design flow expansion, the permittee will be regulated in accordance with §62.1-
44.19:15.A.3 (Code of Virginia), which requires expanding facilities with a design flow greater than or 
equal to 40,000 gallons per day (gpd) and less than 99,999 gpd to offset any delivered nutrient 
loading that exceeds the facility’s permitted design capacity as of July 1, 2005.   
 
The permittee’s TN and TP permitted design capacities as of July 1, 2005 are calculated in 
accordance with GM07-2008 Amendment 2 (pg. 7) and assumes that secondary treatment levels are 
currently installed: 
 

TN (lbs/yr) = 18.70 mg/L X 0.030 MGD X 8.3438 L/MG/mg/lb  X 365 days/yr = 1,709 lbs/yr 
 
TP (lbs/yr) = 2.50 mg/L X 0.030 MGD X 8.3438 L/MG/mg/lb  X 365 days/yr = 228 lbs/yr 

 
Because this facility commenced discharge prior to July 1, 2005, and both of the proposed design 
flow expansion tiers are less than 100,000 gpd, the permittee is not subject to the minimum nutrient 
removal technology requirements under §62.1-44.19:15.A (Code of Virginia) and 9VAC25-40-70 
(Regulation for Nutrient Enriched Waters and Dischargers within the Chesapeake Bay Watershed).  
Therefore, at a minimum, the permittee must maintain the current delivered nutrient loads reflected in 
the permitted design capacity, and continue to attain at least secondary treatment levels.  In 
accordance with GM07-2007 Amnd.2 (pg. 10), nutrient concentration limitations have been inserted 
into the 2012 permit which represent the minimum nutrient removal requirements for this facility.  The 
calculations for which are demonstrated below: 
 
 0.040 MGD Plant: 
 

TN (mg/L) = (1,709 lbs/yr) / (0.040 MGD X 8.3438 L/MG/mg/lb  X 365 days/yr) = 14 mg/L 
 
TP (mg/L) = (228 lbs/yr) / (0.040 MGD X 8.3438 L/MG/mg/lb X 365 days/yr) = 1.9 mg/L 

 
0.080 MGD Plant: 
 

TN (mg/L) = (1,709 lbs/yr) / (0.080 MGD X 8.3438 L/MG/mg/lb X 365 days/yr) = 7.0 mg/L 
 
TP (mg/L) = (228 lbs/yr) / (0.080 MGD X 8.3438 L/MG/mg/lb X 365 days/yr) = 0.9 mg/L 

 
As authorized by §62.1-44.19:16.B (Code of Virginia), if the permittee indicates in their Certificate to 
Construct (CTC) for the expanded flow tier(s) that more advanced nutrient removal technology is 
proposed, DEQ shall reopen the individual permit and insert nutrient concentration limits which 
reflect the treatment levels of the proposed nutrient removal technology. 

 
17. Basis for Sludge Use & Disposal Requirements: The referenced requirements are applicable to 

facilities which land apply sludge; however, this facility does not land apply sludge.   
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18. Antibacksliding: All limitations in the 2012 permit reissuance are the same as or more stringent than 
the limitations in the 2006 permit reissuance with the exception of Ammonia.  A limitation evaluation 
was conducted as described in Item 16 of this fact sheet which resulted in the determination that a 
less stringent Ammonia limitation is necessary to maintain the Water Quality Criteria.  Due to 
antibacksliding policies, the Ammonia limitation in the existing flow tier cannot be made less 
stringent.  For the expansion flow tiers, which have never been utilized, the 2006 Ammonia 
limitations may be relaxed without considering it to be backsliding because, in accordance with 
9VAC25-31-220.L.2.b: 1) new information is available (i.e. effluent and ambient water quality data) 
that was not available at the time of the 2006 permit reissuance, and 2) the permittee has not utilized 
the expansion flow tiers and therefore has not complied with the Ammonia limits applied therein.  
Therefore, the Ammonia limitations for the expansion tiers in the 2012 permit have been adjusted to 
the level required to maintain the Water Quality Standards. 
 
Also, reduction or removal of the nutrient limitations from the 2006 permit as indicated in Item 21 of 
this fact sheet are not considered backsliding in accordance with Guidance Memo 07-2008, 
Amendment 2 because: a) the facility’s nutrient limitations are regulated by the permittee’s 
Watershed GP (VAN020115); b) the limitations are technology-based, so backsliding is permissible; 
c) the facility has not installed nutrient control treatment; and d) the facility has not undertaken any 
process or site management changes in order to comply with the 2006 nutrient limitations.    
 

19. Special Conditions: 
 

Part I.B. - Additional TRC Limitations and Monitoring Requirements 
Rationale: Required by Sewage Collection and Treatment Regulations, 9VAC25-790 and Water 
Quality Standards 9VAC25-260-170, Bacteria; Other Recreational Waters.   Also, 40 CFR 
122.41(e) requires the permittee, at all times, to properly operate and maintain all facilities and 
systems of treatment in order to comply with the permit. This ensures proper operation of 
chlorination equipment to maintain adequate disinfection. 

 
Part I.C 
a. Special Condition C.1 – Schedule of Compliance 

Rationale: The VPDES Permit Regulation at 9 VAC 25-31-250 allows for schedules that will lead 
to compliance with the Clean Water Act, the State Water Control Law, and regulations 
promulgated under them. A compliance schedule has been provided for Dissolved Oxygen for 
the 2012 permit reissuance.  

  
b. Special Condition C.2 – 95% Capacity Reopener 

Rationale:  Required by VPDES Permit Regulation, 9 VAC 25-31-200 B 4 for all POTW and 
PVOTW permits. 
 

c.   Special Condition C.3 – Operations and Maintenance Manual Requirement 
Rationale: Required by Code of Virginia  §62.1-44.19; Sewage Collection and Treatment 
Regulations, 9 VAC 25-790; VPDES Permit Regulation, 9 VAC 25-31-190 E. 
 

d.   Special Condition C.4 – Licensed Operator Requirement 
Rationale:  The VPDES Permit Regulation, 9 VAC 25-31-200 C and the Code of Virginia § 54.1-
2300 et seq., Rules and Regulations for Waterworks and Wastewater Works Operators (18 VAC 
160-20-10 et seq.), require licensure of operators. 

 
e.   Special Condition C.5. – Reliability Class 

Rationale: Required by Sewage Collection and Treatment Regulations, 9 VAC 25-790 for all 
municipal facilities. 
 

f. Special Condition C.6 – Sludge Use and Disposal 
Rationale: VPDES Permit Regulation, 9 VAC 25-31-100 P; 220 B 2, and 420 through 720; and 
40 CFR Part 503 require all treatment works treating domestic sewage to submit information on 
sludge use and disposal practices and to meet specified standards for sludge use and disposal.  
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g. Special Condition C.7. – Sludge Reopener 

Rationale:  Required by VPDES Permit Regulation 9 VAC 25-31-220 C for all permits issued to 
treatment works treating domestic sewage. 
 

h. Special Condition C.8 – Compliance Reporting  
Rationale:  Authorized by VPDES Permit Regulation, 9 VAC 25-31-190 J 4 and 220 I.  This 
condition is necessary when pollutants are monitored by the permittee and a maximum level of 
quantification and/or a specific analytical method is required in order to assess compliance with 
a permit limitation or to compare effluent quality with a numeric criterion.  The condition also 
establishes protocols for calculation of reported values.   
 

i. Special Condition C.9 – Materials Handling and Storage 
Rationale:  9 VAC 25-31-50 A prohibits the discharge of any wastes into State waters unless 
authorized by permit.  Code of Virginia §62.1-44.16 and 62.1-44.17 authorizes the Board to 
regulate the discharge of industrial waste or other waste. 
 

j. Special Condition C.10 - Reopener 
Rationale: Section 303(d) of the Clean Water Act requires that Total Maximum Daily Loads 
(TMDLs) be developed for streams listed as impaired. This special condition is to allow the 
permit to be reopened if necessary to bring it into compliance with any applicable TMDL 
approved for the receiving stream. The re-opener recognizes that, according to Section 
402(o)(1) of the Clean Water Act, limits and/or conditions may be either more or less stringent 
than those contained in this permit. Specifically, they can be relaxed it they are the result of a 
TMDL, basin plan, or other wasteload allocation prepared under section 303 of the Act.  9 VAC 
25-40-70 A authorizes DEQ to include technology-based annual concentration limits in the 
permits of facilities that have installed nutrient control equipment, whether by new construction, 
expansion or upgrade. 9 VAC 25-31-390 A authorizes DEQ to modify VPDES permits to 
promulgate amended water quality standards. 

 
k. Special Condition C.11—Indirect Dischargers 

Rationale: Required by VPDES Permit Regulation, 9 VAC 25-31-200 B.1 & B.2 for POTWs and 
PVOTWs that receive waste from someone other than the owner of the treatment works. 
 

l. Special Condition C.12 – CTC, CTO Requirement 
Rationale: Required by Code of Virginia § 62.1-44.19; Sewage Collection and Treatment 
Regulations, 9 VAC 25-790-50.  9 VAC 25-40-70.A authorizes DEQ to include technology-based 
annual concentration limits in the permits of facilities that have installed nutrient control 
equipment, whether by new construction, expansion or upgrade. 
 

m. Special Condition C.13 – Nutrient Reporting Calculations 
Rationale: §62.1-44.19:13 of the Code of Virginia defines how annual nutrient loads are to be 
calculated; this is carried forward in 9 VAC 25-820-70. As annual concentrations (as opposed to 
loads) are limited in the individual permit, this special condition is intended to reconcile the 
reporting calculations between the permit programs, as the permittee is collecting a single set of 
samples for the purpose of ascertaining compliance with two permits 
 

n. Special Condition C.14 – Suspension of Annual Avg. Concentration Limits for E3/E4 Facilities 
Rationale: 9 VAC 25-40-70.B authorizes DEQ to approve an alternate compliance method to the 
technology-based effluent concentration limitations as required by subsection A of this section. 
Such alternate compliance method shall be incorporated into the permit of an Exemplary 
Environmental Enterprise (E3) facility or an Extraordinary Environmental Enterprise (E4) facility 
to allow the suspension of applicable technology-based effluent concentration limitations during 
the period the E3 or E4 facility has a fully implemented environmental management system that 
includes operation of installed nutrient removal technologies at the treatment efficiency levels for 
which they were designed. 
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o. Special Condition C.15 –Financial Assurance and Disclosure to Purchasers 
Rationale: Required by Code of Virginia § 62.1.-44.18:3 and the Board's Financial Assurance 
Regulation, 9VAC25-650-10 et seq.   
 

p. Special Condition C.16 - Treatment Works Closure Plan 
Rationale: §62.1-44.19 of the State Water Control Law.  This condition establishes the 
requirement to submit a closure plan for the wastewater treatment facility if the treatment facility 
is being replaced or is expected to close.  Please note that this condition applies only to the 
0.030 MGD facility because facility closure is addressed by, and is integral to, Financial 
Assurance requirements. 
 

q. Special Condition C.17 – Water Quality Criteria Monitoring (0.040 MGD and 0.080 MGD Plants) 
Rationale: State Water Control Law §62.1-44.21 authorizes the Board to request information 
needed to determine the discharge's impact on State waters. States are required to review data 
on discharges to identify actual or potential toxicity problems, or the attainment of water quality 
goals, according to 40 CFR Part 131, Water Quality Standards, subpart 131.11. To ensure that 
water quality criteria are maintained, the permittee is required to analyze the facility's effluent for 
the substances noted in Attachment A of this VPDES permit. 
 

r. Special Condition C.18 – In-stream Construction/Activity Restriction 
Rationale: This condition was inserted in response to a comment received 2/7/06 from DGIF 
regarding anadromous fish migration, restricting in-stream work during the time of February 15 
through June 30.  DGIF recommended conducting any in-stream activities during low or no-flow 
conditions, using non-erodible cofferdams to isolate the construction area, blocking no more than 
50 percent of the stream flow at any given time, stockpiling excavated material in a manner that 
prevents reentry into the stream, restoring original streambed and streambank contours, 
revegetating barren areas with native vegetation, and implementing strict erosion and sediment 
control measures for instream and land efforts.  
  

20. Part II, Conditions Applicable to All VPDES Permits 
The VPDES Permit Regulation at 9 VAC 25-31-190 requires all VPDES permits to contain or 
specifically cite the conditions listed. 
 

21. Changes to 2006 Permit:  The tables on the next two pages represent a summary of the limitations 
and monitoring requirements changes to the 2006 permit for the 2012 permit reissuance. 

 
 
 
 
(continued of next page . . . ) 
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       Table 4: Changes to Limitations and Monitoring (Part I.A.)  

From To From To From To From To

0.030 MGD 1/Day No Change Estimate No Change

0.040 MGD 1/Day No Change Estimate No Change

0.080 MGD Continuou No Change TIRE No Change

0.030 MGD

0.040 MGD

0.080 MGD

0.030 MGD
3.4 

kg/d
3400 

g/d
5.1 

kg/d
5100 

g/d
1/Month Grab

0.040 MGD
4.5 

kg/d
4500 

g/d
6.8 g/d

6800 
g/d

1/Month Grab

0.080 MGD
9.08 
kg/d

9100 
g/d

13.6 
kg/d

14000 
g/d

1/Week
4‐Hour 

Composite

0.030 MGD
3.40 
kg/d

3400 
g/d

5.10 
kg/d

5100 
g/d

1/Month Grab

0.040 MGD
4.50 
kg/d

4500 
g/d

6.80 
g/d

6800 
g/d

1/Month Grab

0.080 MGD
9.08 
g/d

9100 
g/d

13.6 
kg/d

14000 
g/d

1/Month
4‐Hour 

Composite

0.030 MGD 1/Day No Change

0.040 MGD 1/Day No Change

0.080 MGD 1/Day
3/Day at 4‐

Hour 
Intervals

0.030 MGD 1/Month No Change Grab No Change

0.040 MGD 1/Month No Change Grab No Change

0.080 MGD 1/Week No Change
4‐Hour 

Composite
No Change

0.030 MGD ‐‐‐
5.0 

mg/L
‐‐‐ NA ‐‐‐ 1/Day ‐‐‐ Grab

0.040 MGD
5.0 

mg/L
No 

Change
NA

No 
Change

1/Day No Change Grab No Change

0.080 MGD
5.0 

mg/L
No 

Change
NA

No 
Change

1/Day No Change Grab No Change

0.030 MGD

0.040 MGD

0.080 MGD

0.030 MGD 2/Month

0.040 MGD 2/Month

0.080 MGD 1/Week

REASON FOR CHANGEMONTHLY AVERAGE WEEKLY AVERAGE MINIMUM MAXIMUM FREQUENCY SAMPLE TYPE

From To From To

Flow (MGD) NL No Change NA No Change

EFFLUENT 
CHARACTER

ISTICS

APPLICABL
E DESIGN 

FLOW

DISCHARGE LIMITATIONS MONITORING REQUIREMENTS

NA
No 

Change
NL

No 
Change

No Changes

pH NA No Change NA No Change Grab No Change

BOD5
30 

mg/L
No 

Change
45 

mg/L
No 

Change
NA NA NA

6.0 SU
No 

Change
9.0 SU

No 
Change

1/Day No Change

NA No Change No Change

Load limitations revised to be 
expressed as whole numbers and 
two significant figures in 
accordance with GM‐06‐2016.

Total 
Suspended 
Solids (TSS)

30 
mg/L

No 
Change

45 
mg/L

No 
Change

NA

NA NA NA Grab No Change

Limitations revised to be expressed 
as two significant figures in 
accordance with GM‐06‐2016.  
Monitoring frequency for the 0.080 
MGD plant changed to reflect 
current agency guidance (Permit 
Manual, MN‐2, Page 2, 
rev.1/27/2010).  Please see Item 16 
of this fact sheet .

NA NA NA No ChangeNo Change

Ammonia 
as N

2.3 mg/L 2.32 mg/L 2.3 mg/L 2.32 mg/L

NA

2.3 mg/L 8.98 mg/L

12.9 µg/L 13 µg/L 15.5 µg/L 16 µg/L

12.9 µg/L 12 µg/L 15.5 µg/L 14 µg/L

Total 
Residual 
Chlorine 
(TRC)

12.9 µg/L 13 µg/L 15.5 µg/L 16 µg/L

NA

NA NA NA

Please see Item 16 of this fact 
sheet.  Limitations are expressed in 
3 signficant figures to match the 
underlying Water Quality Criteria 
standard in accordance with GM06‐
2016.

2.3 mg/L 8.98 mg/L 2.3 mg/L 8.98 mg/L

1.6 mg/L 6.14 mg/L

NA No Change

Dissolved 
Oxygen (DO)

‐‐‐ NA ‐‐‐ NA Best Engineering Judgment ‐ Added 
in accordance with the 
recommendation made in the 
Stream Sanitation Analysis by 
J.Palmore dated December 1, 2005

NA No Change NA No Change

NA No Change NA No Change

NA NL

4/Month 
(between   
10am and 

4pm)

Grab No Change

Grab No Change

Monitoring frequency changed in 
accordance with current agency 
guidance (Permit Manual, Section 
MN‐3, Pg. 37‐38, rev. January 27, 
2010).  Monitoring and reporting for 
maximum values added as Best 
Engineering Judgment to aid in the 
detection and correction of 
possible disinfection problems.  
See Item 16 for further information

Enterococci
35 N / 100 mL 

(Geometric 
Mean)

No Change NA No Change NA
No 

Change

NA
No 

Change
NA NL

1/Week 
(between   
10am and 

4pm)

4/Month 
(between   
10am and 

4pm)

Fecal 
Coliform

200 N / 100 mL 
(Geometric 

Mean)
No Change
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       Table 4: Changes to Limitations and Monitoring (Part I.A.)  

From To From To From To From To

0.030 MGD ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

0.040 MGD

0.080 MGD

0.030 MGD ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

0.040 MGD

0.080 MGD

0.030 MGD ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

0.040 MGD

0.080 MGD

0.030 MGD ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

0.040 MGD

0.080 MGD

0.030 MGD ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

0.040 MGD

0.080 MGD

0.030 MGD ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

0.040 MGD

0.080 MGD

0.030 MGD ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

0.040 MGD

0.080 MGD

0.030 MGD ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

0.040 MGD

0.080 MGD

0.030 MGD ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

0.040 MGD

0.080 MGD

0.030 MGD ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

0.040 MGD

0.080 MGD

0.030 MGD ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

0.040 MGD

0.080 MGD

0.030 MGD ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

0.040 MGD

0.080 MGD

0.030 MGD ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

0.040 MGD Grab

0.080 MGD 4 HC

Nitrate+Nitrite (as 
N)

Total Kjeldahl 
Nitrogen as N (TKN)

Removed NL Removed 1/Month Removed Calculated Removed

Total Nitrogen 
(kg/calendar year)

‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

NL Removed NA Removed NA Removed 783 Removed 1/Year Removed

Total Nitrogen‐ 
Annual Average

Total Phosphorus – 
Year‐to‐Date 

Total Nitrogen– 
Year‐to‐Date 

No Change 1/Year No Change Calculated No Change

Total Nitrogen 
(kg/month)

‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

Total Nitrogen as N

‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

NA Removed NA Removed NA

Total Phosphorus‐ 
Annual Average

EFFLUENT 
CHARACTERISTICS

APPLICABLE 
DESIGN FLOW

DISCHARGE LIMITATIONS MONITORING REQUIREMENTS

‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

1.0 mg/L 1.9 mg/L
NA No Change NA No Change NA

1.0 mg/L 0.9 mg/L

REASON FOR CHANGEMONTHLY AVG. WEEKLY AVG. MINIMUM MAXIMUM FREQUENCY SAMPLE TYPE

From To From To

‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

8.0 mg/L 14 mg/L
NA No Change NA No Change NA No Change 1/Year No Change Calculated No Change

8.0 mg/L 7.0 mg/L

‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

NA NL NA No Change NA No Change NL NA 1/Year No Change Calculated No Change

‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

No Change Calculated No Change

NL Removed NA Removed NA Removed NA Removed 2/Month Removed Calculated Removed

NA NL NA No Change NA No Change NL NA 1/Year

Calculated Removed

‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

NL Removed NL Removed NA Removed NA Removed 1/Month Removed Calculated Removed

‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

NL Removed NA Removed NA Removed NA Removed 2/Month Removed Grab Removed

Total Phosphorus 
(kg/month)

‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

NA Removed NA Removed NA Removed NL Removed 1/Month Removed Calculated Removed

Total Phosphorus 
(kg/calendar year)

‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

NL Removed NA Removed

Orthophosphate

‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

NL Removed NA Removed

Total Phosphorus 

‐‐‐ ‐‐‐ ‐‐‐ ‐‐‐

NL Removed NA Removed NA Removed NA Removed 2/Month Removed Removed

Due to changes to, or promulgation 
of, 9 VAC 25‐40 (Policy for Nutrient 
Enriched Waters), 9 VAC 25‐720 
(Water Quality Management Plan), 
§ 62.1‐44.19:15 of the Code of 
Virginia, 9 VAC 25‐820 (General 
VPDES Watershed Permit 
Regulation for Total Nitrogen and 
Total Phosphorus Discharges and 
Nutrient Trading in the Chesapeake 
Watershed in Virginia), and 
associated implementation 
guidance (GM07‐2008), the 
limitations and monitoring 
associated with Chesapeake Bay 
nutrients have been revised, 
added, or removed  as indicated.  
See Item 16 of this fact sheet for 
further information regarding the 
2012 nutrient limitations and 
monitoring requirements.  Please 
note that 'Year‐to‐Date' monitoring 
and reporting in the 2006 permit 
was for loading whereas the 2012 
permit requires concentration.

Removed

NA Removed 104 Removed 1/Year Removed Calculated Removed

NA Removed NA Removed 2/Month Removed Grab
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Table 5:  Other Changes to 2006 Permit 

 From To Permit Section Changed Reason for Change Date 

 C
ha

ng
es

 to
 P

ar
t I

.A
 (0

.0
30

 M
G

D
) 

Part I.A.1 Part I.A.1 Authorization statement Language enhanced for acuity purposes.  

Part I.A.1.a Part I.A.1(a) Design flow footnote 
95% Capacity Reopener reference changed due to permit 
structural change.  Language enhanced for acuity purposes. 

12/11 

-- Part I.A.1(b) Significant figures footnote 
New, reflects changes made in agency procedure due to GM06-
2016 

Part I.A.1.b Part I.A.1(c) Additional TRC  Requirements 
footnote 

Revised for acuity purposes. 

-- Part I.A.1(d) Bacterial monitoring criteria 
footnote 

New, regional addition in order to enhance monitoring frequency 
criteria description for bacteria as defined in GM10-2003. 

Part I.A.1.d Part I.A.1(e) Compliance Schedule 
Reference footnote 

Revised to match 2012 permit structure. 

Part I.A.2 Part I.A.2 No discharge floating 
solids/foam 

No Change 

Part I.A.3 Part I.A.3 85% removal BOD5 & TSS No Change 

C
ha

ng
es

 to
 P

ar
t I

.A
 (0

.0
40

 M
G

D
) 

Part 1.A.4 Part I.A.4 Authorization statement Language enhanced for acuity purposes. 

Part I.A.4.a Part I.A.4(a) Design flow footnote 
95% Capacity Reopener reference changed due to permit 
structural change.  Language enhanced for acuity purposes. 

-- Part I.A.4(b) Significant figures footnote 
New, reflects changes made in agency procedure due to GM06-
2016 

Part I.A.4.b Part I.A.4(c) Additional TRC  Requirements 
footnote 

Revised for acuity purposes. 

-- Part I.A.4(d) Bacterial monitoring criteria 
footnote 

New, regional addition in order to enhance monitoring frequency 
criteria description for bacteria as defined in GM10-2003. 

-- Part I.A.4(e) Watershed GP Reference 
New, added to reflect current agency guidance for significant 
dischargers of nutrients (GM07-2008, Amnd.2) 

Part I.A.4.d Part I.A.4(f) Total Nitrogen derivation No Change 

Part I.A.4.f Part I.A.4.(g) Nutrient reporting requirements 
reference 

Wording revised due to permit structure changes and for clarity. 

Part I.A.5 Part I.A.5 No discharge floating 
solids/foam 

No Change 

Part I.A.6 Part I.A.6 85% removal BOD5 & TSS No Change 

C
ha

ng
es

 to
 P

ar
t I

.A
 (0

.0
80

 M
G

D
) Part 1.A.7 Part I.A.7 Authorization statement Language enhanced for acuity purposes. 

Part I.A.7.a Part I.A.7(a) Design flow footnote 
95% Capacity Reopener reference changed due to permit 
structural change.  Language enhanced for acuity purposes. 

-- Part I.A.7(b) Significant figures footnote 
New, reflects changes made in agency procedure due to GM06-
2016 

Part I.A.7.c Part I.A.7(c) Additional TRC  Requirements 
footnote 

Revised for acuity purposes. 

-- Part I.A.7(d) Bacterial monitoring criteria 
footnote 

New, regional addition in order to enhance monitoring frequency 
criteria description for bacteria as defined in GM10-2003. 

-- Part I.A.7(e) Watershed GP Reference 
New, added to reflect current agency guidance for significant 
dischargers of nutrients (GM07-2008, Amnd.2) 
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 From To Permit Section Changed Reason for Change Date 

Part I.A.7.e Part I.A.7(f) Total Nitrogen Derivation No Change 

Part I.A.7.g Part I.A.7.(g) Nutrient reporting requirements 
reference 

Wording revised due to permit structure changes and for clarity. 

Part I.A.8 Part I.A.8 No discharge floating 
solids/foam 

No Change 

Part I.A.9 Part I.A.9 85% removal BOD5 & TSS No Change 

S
pe

ci
al

 C
on

di
tio

ns
 A

dd
ed

 o
r M

od
ifi

ed
 

Part I.B Part I.B Additional TRC Limitations and 
Monitoring Requirements 

Wording and monitoring frequency description revised for acuity 
purposes.  Fecal coliform monitoring added if disinfection other  
than chlorination is used.  Bacteria demonstration requirements 
removed.  See Item 16 of this fact sheet for further information 
regarding the 2006 bacterial demonstration study for Enterococci. 

Part I.C Part I.C.1 Compliance Schedule 
Ammonia compliance schedule replaced with dissolved oxygen 
compliance schedule to reflect new 2012 limitation.  Wording 
revised to reflect current agency guidance (GM10-2003). 

Part I.D.1 Part I.C.2 95% Capacity Notification DEQ-PRO address has been removed in accordance with agency 
boilerplate contained in GM10-2003 

Part I.D.4 Part I.C.3 O & M Manual Revised to reflect 4/3/2012 boilerplate developed by OWP&CA.  

Part I.D.5 Part I.C.4 Licensed Operator No Change 

Part I.D.6 Part I.C.5 Reliability Class No Change 

Part I.D.12 Part I.C.6 Sludge Use and Disposal Revised to reflect current agency guidance (GM10-2003). 

Part I.D.9 Part I.C.7 Sludge Reopener  No Change 

Part I.D.11 Part I.C.8 Compliance Reporting 

Revised to reflect current agency guidance (GM10-2003). 
Language further revised according to regional procedure and for 
clarity purposes.  BOD5 QL revised from 5 mg/L to 2 mg/L for 
consistency with recently adopted VPDES General Permit 
regulations. QL’s for TKN, Nitrate+Nitrite, and TP and 
Orthosphosphate removed because monitoring and QL’s for these 
parameters are controlled by the Watershed GP. 

Part I.D.10 Part I.C.9 Materials Handling/Storage Revised to reflect current agency guidance (GM10-2003). 

Part I.D.13/  
Part I.D.17 Part I.C.10 TMDL/Nutrient Reopener 

Language revised to reflect current agency guidance (GM07-2008 
Amnd.2).  Revised language addresses both nutrient reopener 
and TMDL reopener. 

Part I.D.2 Part I.C.11 Indirect Dischargers  No Change 

Part I.D.3 Part I.C.12 CTC, CTO Requirement  Revised wording to reflect current agency guidance (GM10-2003) 
and current nutrient guidance (GM07-2008, Amnd.2) 

Part I.D.14 Part I.C.13 Nutrient Reporting Calculations Revised to reflect current agency nutrient guidance (GM07-2008, 
Amnd.2) 

-- Part I.C.14 
Suspension of Annual Average 
Concentration Limitations for 
E3/E4 Facilities 

New, added in accordance with current agency nutrient guidance 
(GM07-2008, Amnd.2). 

Part I.D.7 Part I.C.15 Financial Assurance 
Wording revised to match current agency boilerplate (GM10-
2003).  Title of special condition enhanced to reflect that Financial 
Assurance requirements only apply to the 0.030 MGD plant.   

-- Part I.C.16 Treatment Works Closure Plan New, reflects SCAT regulations requirements (9 VAC 25-790-120 
E.) 
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 From To Permit Section Changed Reason for Change Date 

Part I.D.18 Part I.C.17 Water Quality Criteria 
Monitoring and Attachment A Revised in accordance with GM10-2003. 

Part I.D.19 Part I.C.18 Construction Activity Restriction No Change 

-- Part II.A.4 VELAP requirements New, incorporated to reflect change in laboratory accreditation 
requirements. 

P
ar

t I
.A

 F
oo

tn
ot

es
 R

em
ov

ed
 

Part I.A.1.c Removed Compliance Reporting Special 
Condition Reference Reference to this special condition is unnecessary. 

Part I.A.4.c Removed Compliance Reporting Special 
Condition Reference Reference to special condition is unnecessary. 

Part I.A.4.e Removed 2/Month Monitoring Instructions All parameters requiring 2/Month monitoring have been removed 
from the 2012 permit. 

Part I.A.4.g Removed 
Offsetting nutrient loads in 
excess of the 2006 individual 
nutrient load limitation. 

Nutrient load limitations and offset requirements are addressed in 
the permittee’s Watershed GP. 

Part I.A.7.b Removed Totalizing, Indicating, and 
Recording Equipment Incorporated into the Part I.A.4 limitations and monitoring table. 

Part I.A.7.d Removed Compliance Reporting Special 
Condition Reference Reference to special condition is unnecessary. 

Part I.A.7.f Removed 2/Month Monitoring Instructions All parameters requiring 2/Month monitoring have been removed 
from the 2012 permit. 

Part I.A.7.h Removed 
Offsetting nutrient loads in 
excess of the 2006 individual 
nutrient load limitation. 

Nutrient load limitations and offset requirements are addressed in 
the permittee’s Watershed GP. 

S
pe

ci
al

 C
on

di
tio

ns
 

R
em
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ed

 Part I.D.8 Removed Water quality criteria monitoring 
reopener 

Removed, there are no ‘monitoring-only’ parameters in the 2012 
permit except for Attachment A, which is addressed by Part I.C.17 
and contains reopener language which allows DEQ to insert 
limitations if monitoring indicates a need to do so. 

Part I.D.15 Removed Watershed GP Special 
Condition The permittee has acquired coverage under the Watershed GP. 

Part I.D.16 Removed Nutrient reduction credits 
special condition 

Nutrient load limitations and offset requirements are addressed in 
the permittee’s Watershed GP. 

C
ha

ng
es

 to
 

C
ov

er
 P

ag
e The structure and language of the cover page have been slightly modified in accordance with new agency procedures and for 

streamlining purposes.  Signatory requirements have also changed in accordance with the October 2008 DEQ Agency Policy 
Statement 2-09, “Delegations of Authority”.  Facility ownership has changed, see Attachment H for ownership change information.  
Expiration date of permit has been shortened from an exact 5 year expiration in order for the next permit term to begin with a 
complete calendar month. 

 
 
22. Variances/Alternate Limits or Conditions: None. 

 
23. Regulation of Users: 9VAC25-31-280 B 9:  There are no industrial users contributing to the 

treatment works. 
 
24. Public Notice Information required by 9 VAC 25-31-280 B: 
 
 Comment period: Start Date:    May 24, 2012           End Date:   June 25, 2012 
    Published Dates:   May 24, 2012 and May 31, 2012            
    Name of Newpaper: Rappahannock Record 
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All pertinent information is on file and may be inspected or copied by contacting Jeremy Kazio at: 
  

  Virginia Department of Environmental Quality (DEQ) 
  Piedmont Regional Office 
  4949-A Cox Road 
  Glen Allen, Virginia 23060-6296 
 
  Telephone Number 804/527-5044 
  Facsimile Number 804/527-5106 
  Email Jeremy.Kazio@deq.virginia.gov 
  

DEQ accepts comments and requests for public hearing by e-mail, fax or postal mail.  All comments 
and requests must be in writing and be received by DEQ during the comment period.  Submittals 
must include the names, mailing addresses and telephone numbers of the commenter/requester 
and of all persons represented by the commenter/requester.  A request for public hearing must 
also include:  1)  The reason why a public hearing is requested.  2)  A brief, informal statement 
regarding the nature and extent of the interest of the requester or of those represented by the 
requester, including how and to what extent such interest would be directly and adversely 
affected by the permit.  3)  Specific references, where possible, to terms and conditions of the 
permit with suggested revisions.  A public hearing may be held, including another comment period, 
if public response is significant and there are substantial, disputed issues relevant to the permit.  
The public may review the draft permit and application at the DEQ Piedmont Regional Office by 
appointment. 
 

25. 303(d) Impaired Waters / Total Maximum Daily Load (TMDL):  
 
 During the 2010 305(b)/303(d) Water Quality Assessment, the boat basin was considered a 

Category 5A water (“A Water Quality Standard is not attained.  The water is impaired or 
threatened for one or more designated uses by a pollutant(s) and requires a TMDL (303d list).”  
The Aquatic Life Use is impaired due to low dissolved oxygen in the Rappahannock River 
mesohaline estuary (RPPMH).  The Recreation-, Fish Consumption-, and Wildlife Uses are not 
assessed.  The boat basin is under a VDH Shellfish Prohibition, therefore the Shellfish Use is 
considered to be removed. 

 
The Windmill Point Resort was included in the Chesapeake Bay TMDL, which was approved by 
the EPA on 12/29/2010. The facility was included in the aggregated total nitrogen, total 
phosphorus, and total suspended solids wasteload allocations for nonsignificant wastewater 
dischargers in the Corrotoman River mesohaline estuary (CRRMH). This was an error as the 
facility is actually located in RPPMH.  The permit may be reissued and the location will be 
corrected later in the TMDL (Fred Cunningham, 4/13/11). 
 
a.  Chesapeake Bay TMDL: This facility discharges directly to the Windmill Point boat basin in 

the Chesapeake Bay watershed in segment RPPMH.  The receiving stream has been 
addressed in the Chesapeake Bay TMDL, approved by EPA on December 29, 2010.  The 
TMDL addresses dissolved oxygen (DO), chlorophyll a, and submerged aquatic vegetation 
(SAV) impairments in the main stem Chesapeake Bay and its tidal tributaries by establishing 
non-point source load allocations (LAs) and point-source waste load allocations (WLAs) for 
Total Nitrogen (TN), Total Phosphorus (TP) and Total Suspended Solids (TSS) to meet 
applicable Virginia Water Quality Standards contained in 9VAC25-260-185.   
 
Implementation of the Chesapeake Bay TDML is currently accomplished in accordance with 
the Commonwealth of Virginia’s Phase I Watershed Implementation Plan (WIP), approved by 
EPA on December 29, 2010.  The approved WIP recognizes the “General VPDES Watershed 
Permit Regulation for Total Nitrogen and Total Phosphorus Discharges and Nutrient Trading 
in the Chesapeake Bay Watershed of Virginia” (9VAC25-820) as controlling the nutrient 
allocations for non-significant Chesapeake Bay dischargers.  The approved WIP states that 
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for non-significant Municipal and Industrial facilities, nutrient WLAs are to be consistent with 
Code of Virginia procedures, which set baseline WLAs to 2005 permittee design capacity 
nutrient levels.  §62.1-44.19:15 of the Code of Virginia further states that an owner or 
operator of a facility authorized by a VPDES permit first issued before July 1, 2005 that 
expands their facility to discharge 40,000 gallons or more per day up to and including 99,999 
gallons per day into tidal or non-tidal waters shall demonstrate they have acquired WLAs 
sufficient to offset any increase in delivered nutrient loads resulting from the expansion.  In 
accordance with the WIP, TN and TP (load-based) WLAs for non-significant facilities are 
considered aggregate allocations and will not be included in individual permits. The WIP also 
considers TSS WLAs for non-significant facilities to be aggregate allocations, but TSS limits 
are to be included in individual permits in conformance with the technology-based 
requirements of the Clean Water Act.  However, the WIP recognizes that so long as the 
aggregated TSS permitted loads for all dischargers is less than the aggregated TSS load in 
the WIP, the individual permit will be consistent with the TMDL.    
 
40 CFR 122.44(d)(1)(vii)(B) requires permits to be written with effluent limits necessary to 
meet water quality standards and to be consistent with the assumptions and requirements of 
applicable WLAs.  This facility is considered a non-significant Chesapeake Bay discharger 
because it is an existing facility with a permitted design flow of less than 100,000 gallons per 
day into tidal waters.  The 2012 permit includes an expansion tier authorizing discharge flows 
greater than the (30,000 gpd) design flow of the facility as of July 1, 2005 and greater than 
the §62.1-44.19:15 threshold of 40,000 gallons per day,  The facility is therefore subject to, 
and DEQ has provided coverage under, the VPDES Nutrient General Permit (GP) for this 
facility under permit VAN020115.  The requirements of the Nutrient GP currently in effect for 
this facility are consistent with the Chesapeake Bay TMDL.  This individual permit includes 
TN and TP effluent concentration limits for each expansion tier to ensure no increase in 
delivered nutrient loads resulting from the expansion compared with the facility’s 2005 
permitted design capacity loads.  This individual permit includes technology-based TSS limits 
of 30 mg/L that are also consistent with the Chesapeake Bay TMDL and WIP.  In addition, 
the individual permit has limits of 30 mg/L BOD5 and 5.0 mg/L minimum DO.  Given these 
limits, this facility can neither cause nor contribute to an observed violation of the standards, 
and is consistent with the TMDL.   

  
This facility was mistakenly included in the aggregated loadings assigned to the Corrotoman 
River segment CRRMH rather than the RPPMH segment during development of the CB TMDL.  
Notification has been provided to OWP&CA and it has been assured (via email from OWP&CA 
on 4/13/2011) that this facility will be tracked and incorporated into the correct segment in the 
CB TMDL at a later date.   It is anticipated that there is currently adequate aggregated nutrient 
loadings available in the RPPMH segment to allow for the addition of this facility’s discharge 
and that compliance with the CB TMDL will be maintained.  Please see page 26 (first 
paragraph), page 38 (third paragraph), and page 40 (fourth paragraph) of the WIP for 
information regarding new or expanded non-significant dischargers within aggregated 
segments. 

   
b. Dissolved Oxygen (DO):  The 2012 permit has limitations of 30 mg/L BOD5, and minimum 5 

mg/L DO as recommended in the currently applicable Stream Sanitation Analysis.  These 
limitations were determined to be protective of water quality within the receiving waterbody, 
and therefore, are not expected to cause nor contribute to the existing DO impairment. 

 
c. Shellfish Prohibition:  As stated above, this facility discharges to a waterbody that is under a 

shellfish prohibition.  Regardless, a limitation for fecal coliform has been included in the 2012 
permit to address protection of the shellfish use (see Item 16 of this fact sheet).  

 
26. Additional Comments:  
 

a. Previous Board Action: None  
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b. Staff Comments:  

 
• A monitoring frequency reduction was not considered for this facility due to the facility’s recent 

ownership changes.  The most current owners purchased this facility on January 26, 2012 
and have not established the minimum three year compliance history necessary for 
consideration for a monitoring frequency reduction.  This decision is based on Best 
Professional Judgment in accordance with GM10-2003, Section MN-2, Page 4.  
 

• One of this facility’s SIC codes (4493) designates it as a marina, which is an industrial sector 
that is subject to regulation under DEQ’s Industrial Storm Water General Permit (ISWGP).  
However, the specific activities which are regulated by the ISWGP (i.e. dry dock, boat 
maintenance, and/or boat repair) are not conducted onsite, and therefore regulation of the 
storm water runoff from these activities is not required.  The 2012 permit also requires (see 
Part I.C.3 and Part I.C.9) the permittee to implement Best Management Practices for all 
activities onsite in order to prevent discharge of wastes to State waters.  Additionally, facilities 
treating domestic effluent which discharge greater than or equal to 1.0 MGD are subject to 
storm water requirements.  Since this facility’s design flow is 0.030 MGD, storm water 
requirements are not applicable.  
 

• Applicable riparian owners and local government officials were notified of the permittee’s 
request to incorporate expansion tiers into the 2006 permit during the 2006 permit 
reissuance. 

 
• The permittee is up to date on his Financial Assurance obligations (3/2/2012 email, Suzanne 

Taylor). 
 
• Coordination with the Virginia Department of Health –Division of Shellfish Sanitation 

indicated that the existing discharge would not cause any change to the existing shellfish 
closures within this facility’s receiving water body.  The Virginia Department of Health-
Office of Drinking Water indicated that they had no objection to the permit reissuance. 

 
• This permit reissuance is non-controversial.  The staff believes that the attached effluent 

limitations will maintain the Water Quality Standards adopted by the Board. 
 
• The discharge is in conformance with the existing planning documents for the area. 
 
• EPA has waived the right to comment and/or object to the adequacy of the permit. 
     
• The permittee last paid their annual maintenance fee on 7/12/2011.  All delinquent 

maintenance fees and penalties have been paid. 
 

• The permit expired before reissuance due to the former owner’s non-payment of the FY-
2010 and FY-2011 annual maintenance fees as well as not maintaining his Financial 
Assurance mechanism. 
 

• The permittee is not a participant in the Virginia Environmental Excellence Program (VEEP) 
 
• The permittee is not currently an e-DMR participant.  The permittee was notified of the 

expectation to participate in the e-DMR program on 10/18/2010. 
 

• A copy of the public notice for the 2012 permit reissuance was mailed to the Northern Neck 
Planning District Commission, the County Administrator, and the Chairman of the Board of 
Supervisors on May 21, 2012.  No comments regarding the permit action were received. 
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c. Public Comments: No comments were received during the public comment period. 

 
27. Summary of attachments to this Fact Sheet: 
 

Attachment A Flow Diagram, Proposed Expansion, and Topographic Map 
Attachment B Ambient Stream Data 
Attachment C Flow Frequency Memo and 303(d) Fact Sheets 
Attachment D Site Inspection Report 
Attachment E Stream Sanitation Analyses 
Attachment F DMR and Form 2A Effluent data 
Attachment G MSTRANTI and STATS printouts, Nutrient Limitations Email 
Attachment H Ownership Change Documentation and Related Correspondence 
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Flow Diagram, Proposed Expansion, and Topographic Map 
      

 
 

  



 

 

0  0.75 Mi 

0  4000 Ft
  Map provided by MyTopo.com 

4/13/2011

epa18325


epa18325
Attachment A1



epa18325
Attachment A2



epa18325
Attachment A3



epa18325
Attachment A4



epa18325
Attachment A5



epa18325
Attachment A6



Fact Sheet 
Windmill Point Resort and Yacht Harbor WWTP 
VA0060569 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment B 
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Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) 

7/11/1984 3 24 6.2 102 4/8/1985 5 11.62 10 16.33 203 10/1/1985 1 22.18 7.82 7.2 18.35
7/11/1984 5 24 3.4 103 4/8/1985 7 11.68 9.8 16.94 204 10/1/1985 3 22.1 7.1 18.35
7/11/1984 7 24 3.4 104 4/8/1985 9 11.76 8.8 9.88 16.87 205 10/1/1985 5 22.1 7.1 18.25
7/11/1984 9 23.9 2.6 105 4/18/1985 1 14.71 7.6 9.55 14.95 206 10/1/1985 7 22.3 7 19.1
7/11/1984 11 24 2.2 106 4/18/1985 3 14.76 9.5 15 207 10/1/1985 9 22.25 6.1 19.5
7/11/1984 13 24 2.2 107 4/18/1985 5 14.84 9.3 15.2 208 10/1/1985 11 22.4 5.9 19.88
7/11/1984 15 1.6 108 4/18/1985 7 14.33 8.9 15.7 209 10/1/1985 13 22.25 5.8 19.8
7/11/1984 17 1.3 109 4/18/1985 9 14.03 8.85 15.9 210 10/1/1985 15 22.1 5.7 19.89
7/11/1984 19 1.2 110 4/18/1985 11 13.79 8.9 16 211 10/1/1985 17 22.05 5.6 19.95
7/11/1984 20.99 24.4 1 111 4/18/1985 13 13.6 8.9 16.1 212 10/1/1985 19 22.15 7.59 5.6 20.25
7/11/1984 1 24.4 6.2 112 4/18/1985 15 13.53 8.85 16.1 213 10/15/1985 1 21 7.51 6.3 21
8/9/1984 3 28.62 7.1 113 4/18/1985 17 13.4 8.8 16.2 214 10/15/1985 3 21.2 6.3 21
8/9/1984 5 28.47 6.8 114 4/18/1985 19 13.82 8.8 16 215 10/15/1985 5 21 6.3 21
8/9/1984 7 27.8 3.8 115 4/18/1985 20.99 13.49 7.8 8.75 16 216 10/15/1985 7 21 6.3 21
8/9/1984 9 27.34 2.7 116 5/6/1985 0.3 17.9 7.4 217 10/15/1985 9 21 7.75 6.4 21.38
8/9/1984 11 26.86 1.4 117 5/6/1985 1 17.88 7.4 7.6 16.47 218 11/14/1985 1 16.46 7.09 8.3 15.58
8/9/1984 13 26.47 1.1 118 5/6/1985 3 17.97 7.6 16.52 219 11/14/1985 3 16 7 18.2
8/9/1984 15 26.36 0.3 119 5/6/1985 5 17.89 7.6 16.5 220 11/14/1985 5 16 6.8 19.48
8/9/1984 17 26.07 0.2 120 5/6/1985 7 17.87 7.5 16.46 221 11/14/1985 7 15.94 6.5 20.8
8/9/1984 19 25.95 0.2 121 5/6/1985 9 17.84 7.4 16.49 222 11/14/1985 9 15.96 6.7 21.2
8/9/1984 20.99 25.85 0.2 122 5/6/1985 10 17.84 7.1 7.4 16.58 223 11/14/1985 11 16 6.8 21.16
8/9/1984 1 28.83 8.2 123 5/16/1985 1 21.16 7.8 7.5 16.74 224 11/14/1985 13 15.96 6.8 21.3

8/23/1984 1 26.69 8.1 9.1 9.84 124 5/16/1985 3 20.62 7.6 17.06 225 11/14/1985 15 16 6.9 21.4
8/23/1984 2 26.76 6.1 9.82 125 5/16/1985 5 20.6 7.5 17.1 226 11/14/1985 17 15.98 6.9 21.4
8/23/1984 4 26.97 2 10.56 126 5/16/1985 7 20.52 7.1 17.02 227 11/14/1985 19 15.98 7.2 21.5
8/23/1984 6 27.36 1.2 12.18 127 5/16/1985 9 20.08 6.4 17.29 228 11/14/1985 19.99 15.92 7.46 7.4 21.46
8/23/1984 8 27.25 0.4 13.42 128 5/16/1985 11 18.1 5 18.1 229 12/16/1985 1 8.14 8.97 9.6 17
8/23/1984 10 26.92 0.4 15.16 129 5/16/1985 13 18.1 5.1 18.6 230 12/16/1985 3 8.16 9.5 16.88
8/23/1984 12 26.66 0.4 16.02 130 5/16/1985 15 17.84 5.2 18.8 231 12/16/1985 5 8.42 9.5 17.1
8/23/1984 14 26.36 0.3 17.2 131 5/16/1985 17 17.88 7.5 5.2 19.28 232 12/16/1985 7 8.48 9.4 17.24
9/10/1984 1 24.47 8.1 6 132 6/3/1985 1 22.9 7.9 7.6 16.72 233 12/16/1985 9 8.6 8.8 9.4 17.42
9/10/1984 3 24.47 5.95 133 6/3/1985 3 22.7 6.7 16.7 234 1/22/1986 1 2.92 8.39 12.6 16.36
9/10/1984 5 24.56 5.65 134 6/3/1985 5 22.48 5.4 16.9 235 1/22/1986 3 3 12.5 16.72
9/10/1984 7 24.79 4.95 135 6/3/1985 7 21.81 5.5 17.14 236 1/22/1986 5 3.06 12.4 17.12
9/10/1984 9 24.83 4.4 136 6/3/1985 9 21.88 5.2 17.3 237 1/22/1986 7 3.02 12.2 17.08
9/10/1984 11 24.8 4.4 137 6/3/1985 11 21.62 4.8 17.72 238 1/22/1986 9 2.99 11.9 18.49
9/10/1984 13 24.81 4.2 138 6/3/1985 13 21.3 4.6 18.24 239 1/22/1986 11 2.89 8.44 11.9 18.72
9/10/1984 15 24.91 3.45 139 6/3/1985 15 21.18 4.5 19 240 2/18/1986 1 3.09 8.36 14.2 15.32
9/10/1984 17 25.09 2.7 140 6/3/1985 17 21.1 4.5 19 241 2/18/1986 3 2.88 13.8 15.68
9/10/1984 19 25.41 0.8 141 6/3/1985 18 21.02 7.79 4.5 19.1 242 2/18/1986 5 2.78 13.3 16
9/10/1984 20.99 25.43 8.1 0.7 142 6/18/1985 1 24 6.8 6 16.98 243 2/18/1986 7 2.24 13 17.31
9/27/1984 1 21.8 7.8 6.4 15.7 143 6/18/1985 3 24 5.9 17 244 2/18/1986 9 2.46 12.6 18.1
9/27/1984 3 21.5 6.4 15.7 144 6/18/1985 5 24 5.8 17.06 245 2/18/1986 11 2.5 8.2 12.5 18.54
9/27/1984 5 21.6 6.5 15.7 145 6/18/1985 7 23.86 5.7 17.1 246 3/11/1986 1 4.5 8.04 12.1 15.05
9/27/1984 7 21.6 4.9 15.8 146 6/18/1985 9 23.26 3.6 19.13 247 3/11/1986 3 4.7 12 15.2
9/27/1984 8 20.7 5 15.1 147 6/18/1985 11 23.1 3.1 19.58 248 3/11/1986 5 4.6 12 15.1
10/9/1984 1 18.69 7.6 9.7 148 6/18/1985 13 23.02 3.1 19.8 249 3/11/1986 7 4.4 12.3 15
10/9/1984 3 18.67 9.6 149 6/18/1985 15 23 3.2 19.93 250 3/11/1986 9 4.7 12.2 15.2
10/9/1984 5 18.73 9.45 150 6/18/1985 17 23 2.9 20.38 251 3/11/1986 11 3.8 11.9 16.04
10/9/1984 7 18.67 8.8 151 6/18/1985 19 29.98 2.8 20.5 252 3/11/1986 13 3.7 11.6 16.9
10/9/1984 9 18.56 8.5 152 6/18/1985 20.99 22.94 2.7 20.6 253 3/11/1986 15 3.49 11.4 16.8
10/9/1984 11 18.69 7.05 153 6/18/1985 22.99 22.9 6.6 2.6 20.7 254 3/11/1986 17 3.5 11.2 17.3
10/9/1984 13 18.71 6.65 154 7/1/1985 1 24.3 8.1 6.53 18.48 255 3/11/1986 19 3.6 11.2 17.3
10/9/1984 15 18.75 6.05 155 7/1/1985 3 24.4 6.56 18.6 256 3/11/1986 20.99 3.7 7.83 11.1 17.59
10/9/1984 17 18.76 5.9 156 7/1/1985 5 24.3 6.06 18.56 257 3/25/1986 1 8.23 8.7 11.4 13.9
10/9/1984 19 18.78 5.75 157 7/1/1985 7 24.2 6.06 18.7 258 3/25/1986 3 8.71 11.1 14.24
10/9/1984 20.99 18.79 5.05 158 7/1/1985 9 24.1 8.6 6.35 18.6 259 3/25/1986 5 8.6 11 14.35

10/31/1984 3 20.5 7.5 16.5 159 7/23/1985 1 26.6 7.82 6.8 17.25 260 3/25/1986 7 8.38 10.8 14.83
10/31/1984 5 20.4 6.2 16.8 160 7/23/1985 3 26.93 6.6 17.2 261 3/25/1986 9 7.94 10.5 15.46
10/31/1984 7 20.4 7.4 17.8 161 7/23/1985 5 26.89 6.3 17.1 262 3/25/1986 11 7.48 10.4 15.7
10/31/1984 9 19.8 7.3 18.48 162 7/23/1985 7 26.83 5.8 17.1 263 3/25/1986 13 7.33 10.3 15.9
10/31/1984 11 19.74 7.5 19.18 163 7/23/1985 9 26.72 4 17.2 264 3/25/1986 15 7.32 10.3 15.8
10/31/1984 13 19.71 7.7 18.89 164 7/23/1985 11 26.58 2.5 17.4 265 3/25/1986 17 7.18 10.2 15.94
10/31/1984 15 19.68 7.8 19.79 165 7/23/1985 13 26.32 1.6 17.6 266 3/25/1986 19 6.84 10.2 16.1
10/31/1984 1 20.6 7.9 8 16.46 166 7/23/1985 15 26.18 1.2 17.7 267 3/25/1986 20.99 6.1 10.1 16.56
11/9/1984 3 15.7 7.6 17.5 167 7/23/1985 17 26.08 1 17.7 268 3/25/1986 22.99 5.7 10.1 15.3
11/9/1984 5 16 8.8 17.5 168 7/23/1985 19 26.08 1.8 17.8 269 3/25/1986 24.99 5.56 10.2 14.48
11/9/1984 7 16 9 17.4 169 7/23/1985 20.99 26.29 3 18.1 270 3/25/1986 25.99 5.58 8.6 10.3 15.18
11/9/1984 9 16 9.1 17.6 170 7/23/1985 21.99 7.42 3 18.1 271 4/9/1986 1 13.62 8.4 11.4 13.98
11/9/1984 11 15.3 9 17.9 171 8/1/1985 1 27.3 7.72 6.3 19.2 272 4/9/1986 3 13.56 11.3 14
11/9/1984 13 15 7.1 8.9 18.1 172 8/1/1985 3 26.9 6.3 19.3 273 4/9/1986 5 13.64 11.3 14.06
11/9/1984 1 15.8 5.4 7.7 17 173 8/1/1985 5 26.8 6.1 19.2 274 4/9/1986 7 13.57 11.2 14.07

12/10/1984 1 6.81 7.6 11.4 17.21 174 8/1/1985 7 26.5 5.2 19.7 275 4/9/1986 9 12.88 10.9 14.47
12/10/1984 3 6.82 11.3 17.32 175 8/1/1985 9 26.4 7.58 4.2 20.2 276 4/9/1986 11 12.47 10.6 14.82
12/10/1984 5 6.91 11 17.55 176 8/14/1985 1 27.8 8.09 7.3 19.32 277 4/9/1986 13 12.14 7.82 10.5 14.74
12/10/1984 7 6.96 10.7 18.29 177 8/14/1985 3 27.8 7.2 19.32 278 4/24/1986 1 12.16 8.13 9.3 13.78
12/10/1984 9 6.97 10.5 19.03 178 8/14/1985 5 27.68 6.8 19.32 279 4/24/1986 3 12.09 9.2 13.88
12/10/1984 11 7 10.5 19.36 179 8/14/1985 7 27.01 4.5 19.96 280 4/24/1986 5 11.89 9.2 13.8
12/10/1984 13 7.07 10.4 19.28 180 8/14/1985 9 26.64 3.7 20.26 281 4/24/1986 7 12.27 9.2 13.84
12/10/1984 15 7.03 10.4 19.48 181 8/14/1985 11 26.32 2.8 20.94 282 4/24/1986 9 12.14 9.1 14.09
12/10/1984 17 7.03 10.3 19.6 182 8/14/1985 13 26.11 2.3 21.22 283 4/24/1986 11 12.19 9.1 14.04
12/10/1984 19 7.07 7.3 10.2 19.66 183 8/14/1985 15 25.91 1.8 21.62 284 4/24/1986 13 12.28 8.8 15.66

2/7/1985 1 0.8 8 15.3 184 8/14/1985 17 25.8 1.6 21.92 285 4/24/1986 15 12.32 8.8 15.38
2/7/1985 3 0.9 15.2 185 8/14/1985 19 25.81 1.6 22 286 4/24/1986 17 12.39 8.8 15.32
2/7/1985 5 0.9 15.3 186 8/14/1985 20.99 25.78 1.6 22.12 287 4/24/1986 19 12.12 8.02 8.6 15.7
2/7/1985 7 0.9 15.2 187 8/14/1985 22.99 25.73 7.16 1.4 22.24 288 5/7/1986 1 17.12 8.18 10.4 13.38
2/7/1985 9 0.9 7.3 15.2 188 9/3/1985 1 26.52 7.68 6.8 19.12 289 5/7/1986 3 16.72 10.2 13.54
3/7/1985 1 6.56 7.6 11.2 15.58 189 9/3/1985 3 26.44 6.6 19.14 290 5/7/1986 5 16.32 10.4 13.71
3/7/1985 3 6.68 11.3 15.7 190 9/3/1985 5 26.44 6.3 19.21 291 5/7/1986 7 15.71 8.6 14.51
3/7/1985 5 6.69 11.4 15.96 191 9/3/1985 7 26.42 5.7 19.22 292 5/7/1986 9 15.04 8.7 15.46
3/7/1985 7 6.41 11.4 16.3 192 9/3/1985 8 26.48 6.49 5 19.8 293 5/7/1986 11 14.19 8.2 17.84
3/7/1985 9 5.06 11.4 16.98 193 9/16/1985 1 24.67 7.9 4.9 19.48 294 5/7/1986 13 14.05 7.9 18.56
3/7/1985 11 4.94 11.4 17.02 194 9/16/1985 3 24.68 4.9 19.5 295 5/7/1986 15 13.94 7.8 19
3/7/1985 13 5.29 7.6 11.4 17.06 195 9/16/1985 5 24.76 4.8 19.47 296 5/7/1986 17 13.83 7.7 19.14

3/20/1985 1 7.5 8.7 11.6 15.9 196 9/16/1985 7 24.78 4.8 19.48 297 5/7/1986 19 13.72 7.6 19.53
3/20/1985 3 7.5 11.6 15.8 197 9/16/1985 9 24.75 4.7 19.6 298 5/7/1986 19.99 13.84 7.75 7.6 19.44
3/20/1985 5 7.5 11.5 15.9 198 9/16/1985 11 24.85 4.7 19.57 299 5/22/1986 1 20.41 7.82 8.1 14.65
3/20/1985 7 7.4 11.4 15.9 199 9/16/1985 13 23.02 4.7 20.68 300 5/22/1986 3 20.38 8 14.64
3/20/1985 9 7.4 8.5 11.1 16.1 200 9/16/1985 15 21.86 4.6 20.74 301 5/22/1986 5 19.8 7.6 14.85
4/8/1985 1 11.69 8.3 10.1 16.28 201 9/16/1985 17 22.04 4.7 20.66 302 5/22/1986 7 17.87 6.4 16.4
4/8/1985 3 11.59 10 16.25 202 9/16/1985 18 22.38 7.77 4.7 20.48 303 5/22/1986 9 16.85 6.4 17.86
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Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) 

5/22/1986 11 16.45 6.1 18.2 405 10/6/1986 5 24.25 5.8 20.5 506 6/2/1987 21.99 18.83 8.27 4.9 18.04
5/22/1986 13 16.36 6 18.24 406 10/6/1986 7 24.31 5.7 20.6 507 6/16/1987 1 25.23 7.89 8.1 14.47
5/22/1986 15 16.27 5.9 18.39 407 10/6/1986 9 24.27 5.7 20.55 508 6/16/1987 3 24.67 7 14.84
5/22/1986 17 16.14 5.9 18.38 408 10/6/1986 11 24.29 5.7 20.61 509 6/16/1987 5 24.5 6.2 15.24
5/22/1986 19 16.14 5.9 18.39 409 10/6/1986 13 24.6 4.9 21.35 510 6/16/1987 7 23.88 2.4 16.04
5/22/1986 20.99 16.13 5.9 18.42 410 10/6/1986 15 24.35 4.3 21.79 511 6/16/1987 9 23.14 1.8 17.13
5/22/1986 22.99 16.09 7.15 5.8 18.5 411 10/6/1986 17 24.26 4.1 22 512 6/16/1987 11 23.17 7.57 1.8 17.2
6/5/1986 1 22.83 7.52 7.7 15.44 412 10/6/1986 19 24.28 3.8 22.19 513 6/30/1987 1 25.98 7.83 7.5 15.59
6/5/1986 3 22.81 7.6 15.48 413 10/6/1986 19.99 24.2 7.46 3.8 22.12 514 6/30/1987 3 25.98 7.1 15.67
6/5/1986 5 22.85 7.4 15.47 414 10/27/1986 1 17.57 9.4 20.49 515 6/30/1987 5 25.97 6.5 15.79
6/5/1986 7 22.84 6.6 15.58 415 10/27/1986 3 17.4 9.1 20.54 516 6/30/1987 7 25.48 2.7 16.89
6/5/1986 9 21.94 4.4 15.88 416 10/27/1986 5 17.5 8.9 20.39 517 6/30/1987 9 25.07 1.6 17.79
6/5/1986 11 20.97 3.3 16.64 417 10/27/1986 7 17.35 8.7 20.64 518 6/30/1987 11 24.98 1.1 18.08
6/5/1986 13 20.25 2.9 17.38 418 10/27/1986 9 17.3 8.7 20.62 519 6/30/1987 13 24.88 1 18.2
6/5/1986 15 20.05 2.9 18.01 419 10/27/1986 11 17.34 8.6 20.66 520 6/30/1987 15 24.77 0.8 18.38
6/5/1986 17 19.95 2.8 18.57 420 10/27/1986 13 17.35 8.6 20.6 521 6/30/1987 17 24.78 0.7 18.41
6/5/1986 19 19.97 2.8 18.7 421 10/27/1986 15 17.26 8.6 20.64 522 6/30/1987 19 24.82 7.21 0.7 18.45
6/5/1986 20.99 20.05 2.8 19.07 422 10/27/1986 17 17.17 8.4 20.48 523 7/14/1987 1 28.88 7.9 7 16.77
6/5/1986 21.99 20.04 7.22 2.8 19.18 423 10/27/1986 19 17.32 8.3 20.68 524 7/14/1987 3 28.97 6.7 16.75

6/23/1986 1 24.64 7.8 7.9 17.59 424 10/27/1986 19.99 17.35 8.4 20.61 525 7/14/1987 5 28.77 6.3 17.02
6/23/1986 3 24.56 7.8 17.58 425 11/24/1986 1 10.7 7.61 9 20.38 526 7/14/1987 7 28.46 4.1 17.38
6/23/1986 5 24.58 7.6 17.54 426 11/24/1986 3 10.57 8.8 20.59 527 7/14/1987 9 27.88 2.5 17.7
6/23/1986 7 24.68 7.5 17.59 427 11/24/1986 5 10.78 8.6 21.24 528 7/14/1987 11 27.61 2.4 17.84
6/23/1986 9 24.6 6.8 17.85 428 11/24/1986 7 10.84 8.5 21.08 529 7/14/1987 13 27.55 2.2 17.82
6/23/1986 11 24.34 5.1 18.35 429 11/24/1986 9 10.79 8.5 21.43 530 7/14/1987 14 27.56 7.28 2.4 17.91
6/23/1986 13 24.4 2.9 18.6 430 11/24/1986 11 10.76 8.5 21.63 531 8/10/1987 0.61 28.5 7.35
6/23/1986 15 24.12 2.2 18.88 431 11/24/1986 13 10.78 8.5 21.01 532 8/10/1987 1 28.62 7.35 7.2 18.18
6/23/1986 17 24.03 1.8 18.91 432 11/24/1986 15 10.77 8.6 21.42 533 8/10/1987 3 28.66 6.8 18.12
6/23/1986 19 24 1.4 19.12 433 11/24/1986 17 10.63 8.5 21.55 534 8/10/1987 5 28.6 7 18.16
6/23/1986 19.99 24.18 7.15 1.5 19.15 434 11/24/1986 19 10.72 8.5 21.56 535 8/10/1987 7 28.6 6.7 18.1
7/7/1986 1 26.38 7.79 6.9 17.78 435 11/24/1986 19.99 10.8 7.79 8.9 14.98 536 8/10/1987 9 28.57 6.7 18.14
7/7/1986 3 26.36 6.8 17.94 436 12/15/1986 1 7.04 7.96 12 19.77 537 8/10/1987 11 28.64 6.5 18.18
7/7/1986 5 26.42 6.6 17.9 437 12/15/1986 3 7.06 12 19.58 538 8/10/1987 13 28.67 6.3 18.3
7/7/1986 7 25.7 4.2 18.1 438 12/15/1986 5 7.11 12 19.63 539 8/10/1987 15 28.62 5 18.54
7/7/1986 9 25.4 3.6 18.5 439 12/15/1986 7 7.34 11.9 19.61 540 8/10/1987 17 28.56 3.4 18.92
7/7/1986 11 25.3 3.4 18.7 440 12/15/1986 9 7.58 11.9 19.78 541 8/10/1987 19 28.54 7.48 3.8 18.9
7/7/1986 13 25.2 3.8 19.1 441 12/15/1986 11 7.76 11.7 20.01 542 8/24/1987 1 27.18 7.92 6.8 18.66
7/7/1986 15 25.1 3.7 19.6 442 12/15/1986 13 7.8 11.6 20.1 543 8/24/1987 3 27.16 6.8 18.68
7/7/1986 17 24.9 3.6 20.1 443 12/15/1986 15 7.91 11.6 20.99 544 8/24/1987 5 27.2 6.9 18.7
7/7/1986 19 24.9 3.5 20.4 444 12/15/1986 17 7.88 11.6 20.04 545 8/24/1987 7 27.14 6.9 18.62
7/7/1986 19.99 24.9 7.58 3.5 20.4 445 12/15/1986 19 7.89 11.5 20.04 546 8/24/1987 9 27.04 6.9 18.72

7/21/1986 1 28.54 7.97 5.2 446 12/15/1986 20.99 7.91 11.5 20 547 8/24/1987 10 27.13 7.66 6.7 18.71
7/21/1986 3 28.55 5.2 18.43 447 12/15/1986 21.99 8 8.08 11.5 20 548 9/8/1987 0.61 25 7.69
7/21/1986 5 28.45 5.1 18.47 448 1/5/1987 1 4.7 10.6 549 9/8/1987 1 25.03 7.69 5.6 18.89
7/21/1986 7 28.48 4.8 18.48 449 1/5/1987 3 4.7 10.5 550 9/8/1987 3 25.06 5.6 18.92
7/21/1986 9 28.55 4.8 18.47 450 1/5/1987 5 4.9 10.4 551 9/8/1987 5 25 5.5 18.92
7/21/1986 11 28.47 4.6 18.55 451 1/5/1987 7 5.2 10.2 552 9/8/1987 7 25.1 5.3 18.95
7/21/1986 13 28.31 4.3 18.67 452 1/5/1987 9 5.5 10.2 553 9/8/1987 9 25.05 5.3 18.9
7/21/1986 15 28.27 3.8 18.66 453 1/5/1987 11 5.5 10.1 554 9/8/1987 11 25.1 7.46 5.2 19.2
7/21/1986 17 27.9 3.3 18.76 454 1/5/1987 13 5.6 10.1 555 9/23/1987 1 23.74 7.25 6.7 16.68
7/21/1986 19 27.68 1.9 19.13 455 1/5/1987 15 5.6 10 556 9/23/1987 3 23.8 6.6 16.82
7/21/1986 19.99 27.62 7.11 1.8 19.1 456 1/5/1987 17 5.6 9.9 557 9/23/1987 5 24.32 5.8 17.48
8/5/1986 1 28.48 7.23 6.4 19.24 457 1/5/1987 19 5.7 9.9 558 9/23/1987 7 25.16 2.1 20.35
8/5/1986 3 28.5 6.3 19.26 458 3/3/1987 0.3 6 7.97 559 9/23/1987 9 25.27 1.5 20.38
8/5/1986 5 28.49 5.5 19.26 459 3/3/1987 1 6 7.97 12.7 15.1 560 9/23/1987 10 25.34 7.05 1.4 20.43
8/5/1986 7 28.35 2.9 19.65 460 3/3/1987 9 5 12.4 15.9 561 10/7/1987 0.61 18.8
8/5/1986 9 28.08 1.8 19.96 461 3/3/1987 18 6 8.19 11.2 27 562 10/7/1987 1 18.7 8.9 18.32
8/5/1986 11 27.53 0.2 21.24 462 3/17/1987 1 5 8.57 13.9 563 10/7/1987 3 18.78 8.9 18.33
8/5/1986 13 27.12 0.2 21.74 463 3/17/1987 7 5 19.3 564 10/7/1987 5 18.82 8.7 18.46
8/5/1986 15 27.06 0.2 21.87 464 3/17/1987 14 5 8.01 24 565 10/7/1987 7 18.92 8.6 18.78
8/5/1986 17 29.05 0.3 21.93 465 3/31/1987 0.3 11 8.48 566 10/7/1987 9 18.94 8.6 18.91
8/5/1986 19 26.94 0.2 22.04 466 3/31/1987 1 11 8.48 12.6 15 567 10/7/1987 11 18.91 8.05 8.2 19.33
8/5/1986 20.99 26.92 0.2 21.98 467 3/31/1987 3 11 12.6 15 568 10/26/1987 1 14.9 7.7 18.64
8/5/1986 21.99 26.92 7.85 0.2 22.03 468 3/31/1987 5 11 12.9 15.5 569 10/26/1987 3 14.85 7.7 18.61

8/19/1986 1 27.18 7.81 5.2 19.72 469 3/31/1987 7 10.5 12.9 15.5 570 10/26/1987 5 14.84 7.6 18.7
8/19/1986 3 27.1 4.9 20.1 470 3/31/1987 9 11 13 15.5 571 10/26/1987 7 14.79 7.6 18.68
8/19/1986 5 27.08 4.2 20.08 471 3/31/1987 10 10.7 8.62 13 15.5 572 10/26/1987 9 14.77 7.6 18.8
8/19/1986 7 27.26 4.8 20.2 472 4/15/1987 1 12.9 9.62 11.2 15 573 10/26/1987 10 14.84 7.63 7.5 18.79
8/19/1986 9 27.24 4.8 20.16 473 4/15/1987 3 12.9 11.2 15.1 574 11/5/1987 0.61 14.9 7.48
8/19/1986 11 27.36 4.8 20.3 474 4/15/1987 5 12.1 11.2 15.5 575 11/5/1987 1 14.88 7.48 9.4 18.6
8/19/1986 13 27.26 4.7 20.22 475 4/15/1987 7 11.5 10.6 16 576 11/5/1987 3 14.79 9.4 18.68
8/19/1986 15 27.28 4.6 20.3 476 4/15/1987 9 11 10.5 16.1 577 11/5/1987 5 14.91 9.3 18.69
8/19/1986 17 27.38 4.5 20.32 477 4/15/1987 11 10.5 9.37 9.8 16.9 578 11/5/1987 7 14.64 8.9 19.01
8/19/1986 19 27.32 4.3 20.38 478 4/30/1987 1 13.73 9.3 12.34 579 11/5/1987 9 14.58 8.6 19.26
8/19/1986 20.99 27.24 7.47 4 20.42 479 4/30/1987 3 13.73 9.2 12.3 580 11/5/1987 11 14.56 8.6 19.46
9/10/1986 1 23.52 6 19.61 480 4/30/1987 5 13.7 9.2 12.34 581 11/5/1987 13 14.49 8.2 19.5
9/10/1986 3 23.56 6 19.64 481 4/30/1987 7 13.74 9 12.52 582 11/5/1987 15 14.64 8.2 19.59
9/10/1986 5 23.53 6 19.61 482 4/30/1987 9 13.66 8.8 12.72 583 11/5/1987 17 14.5 8.2 19.53
9/10/1986 7 23.54 5.9 19.63 483 4/30/1987 11 13.26 8.7 13.2 584 11/5/1987 19 14.47 8.2 19.54
9/10/1986 9 23.64 5.7 19.76 484 4/30/1987 13 13.1 8.6 13.86 585 11/5/1987 20.99 14.41 8.2 19.61
9/10/1986 11 23.8 5.5 19.92 485 4/30/1987 15 12.91 14.23 586 11/5/1987 22.99 14.52 7.51 8.1 19.49
9/10/1986 13 23.82 5.6 19.92 486 4/30/1987 17 12.78 14.63 587 12/8/1987 0.61 7.3 7.5
9/10/1986 15 23.8 5.6 19.98 487 4/30/1987 18 12.74 8.94 14.73 588 1/25/1988 0.61 2.2 8.78
9/10/1986 17 23.78 5.6 19.92 488 5/14/1987 1 17.9 8.75 9.5 11.82 589 4/11/1988 0.3 12.9 8.61
9/10/1986 19 23.76 5.6 19.96 489 5/14/1987 3 17.76 9.3 11.82 590 6/30/1988 1 23.6 7.67 9.38 14
9/10/1986 20.99 23.8 5.5 19.92 490 5/14/1987 5 17.76 9.3 11.86 591 6/30/1988 3 23.8 9.39 14
9/10/1986 22.99 23.8 5.5 19.96 491 5/14/1987 7 16.46 6.8 13.36 592 6/30/1988 5 23.8 9.15 14.2
9/22/1986 1 22.9 7.41 6.8 20.25 492 5/14/1987 9 14.5 4.4 15.38 593 6/30/1988 7 24 8.29 14.7
9/22/1986 3 23.1 6.8 20.21 493 5/14/1987 10 14.24 7.82 3.8 16.06 594 6/30/1988 9 23.6 7.67 6.32 15.9
9/22/1986 5 22.84 5.9 20.39 494 6/2/1987 0.61 19.3 8.34 595 7/19/1988 1 27.84 8 6.38 17.4
9/22/1986 7 22.7 5.5 20.47 495 6/2/1987 1 23.64 8.34 8.2 12.61 596 7/19/1988 3 27.84 6.32 17.4
9/22/1986 9 22.62 5.6 20.46 496 6/2/1987 3 23.29 7.7 12.8 597 7/19/1988 5 27.81 6.34 17.4
9/22/1986 11 22.55 5.4 20.6 497 6/2/1987 5 20.13 6.3 16.11 598 7/19/1988 7 26.71 2.86 18
9/22/1986 13 22.44 5.4 20.58 498 6/2/1987 7 19.62 5.9 16.65 599 7/19/1988 9 26 1.54 18.6
9/22/1986 15 22.55 5.3 20.64 499 6/2/1987 9 19.34 5.5 17.29 600 7/19/1988 11 25.76 1.32 18.7
9/22/1986 17 22.48 5.2 20.7 500 6/2/1987 11 19.13 5.6 17.56 601 7/19/1988 12 25.63 7.2 1.33 18.7
9/22/1986 19 22.5 5.2 20.68 501 6/2/1987 13 19.06 5.4 17.69 602 8/2/1988 1 28.18 8.03 6.33 18.7
9/22/1986 20.99 22.5 5.2 20.67 502 6/2/1987 15 18.87 5.4 17.88 603 8/2/1988 3 28.19 5.37 18.7
9/22/1986 22.99 22.4 7.47 5.2 20.66 503 6/2/1987 17 18.87 5 18.96 604 8/2/1988 5 28.08 4.34 18.6
10/6/1986 1 24.23 7.73 5.9 20.56 504 6/2/1987 19 18.77 5 18.06 605 8/2/1988 7 27.94 3.36 19
10/6/1986 3 24.35 5.8 20.57 505 6/2/1987 20.99 18.78 4.9 18.11 606 8/2/1988 9 27.69 2.38 19
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8/2/1988 11 27.61 2.04 19 708 6/11/1990 3 23.08 6.83 12.2 809 4/1/1991 11 10.83 8.64 11.63 12.6
8/2/1988 13 27.56 1.93 19 709 6/11/1990 5 23.01 6.63 12.4 810 4/22/1991 1 13.34 7.74 8.24 12.1
8/2/1988 15 27.48 1.67 19.1 710 6/11/1990 7 22.55 5.42 12.8 811 4/22/1991 3 13.34 8.24 12.1
8/2/1988 17 27.28 1.22 19.2 711 6/11/1990 9 21.4 7.38 3.72 14.4 812 4/22/1991 5 13.39 8.21 12.2
8/2/1988 19 27.18 1.02 19.2 712 6/25/1990 1 24.79 7.98 7.07 12.8 813 4/22/1991 7 13.47 8.14 12.5
8/2/1988 20.99 27.16 7.33 0.92 19.3 713 6/25/1990 3 24.82 6.97 12.8 814 4/22/1991 9 13.46 8.17 12.9

8/16/1988 1 28.77 7.76 5.54 19 714 6/25/1990 5 24.76 7.07 13.2 815 4/22/1991 11 13.43 8.26 13.1
8/16/1988 3 28.7 5.48 19 715 6/25/1990 7 24.76 5.75 13.2 816 4/22/1991 12 13.4 7.86 8.32 13.5
8/16/1988 5 28.75 5.5 19 716 6/25/1990 9 24.15 5.01 14.8 817 4/30/1991 1 17.11 8.03 8.3 12.5
8/16/1988 7 28.54 3.34 19.1 717 6/25/1990 10 23.97 7.92 4.64 15.2 818 4/30/1991 3 16.97 8.35 12.7
8/16/1988 9 28.1 1.89 20.9 718 7/9/1990 1 26.62 8.59 6.63 13.9 819 4/30/1991 5 16.96 8.38 12.8
8/16/1988 10 27.96 7.31 1.4 21.1 719 7/9/1990 3 26.62 6.56 13.8 820 4/30/1991 7 15.91 7.63 13
9/13/1988 1 23.53 7.84 6.56 20.2 720 7/9/1990 5 26.6 5.87 14 821 4/30/1991 9 15.65 7.82 7.57 13.2
9/13/1988 3 23.52 6.46 20.2 721 7/9/1990 7 26.39 4 14.1 822 5/14/1991 1 20.94 7.89 7.66 11.8
9/13/1988 5 23.53 6.27 20.1 722 7/9/1990 9 26.23 2.92 14.4 823 5/14/1991 3 20.7 7.36 12.1
9/13/1988 7 23.6 5.8 20.6 723 7/9/1990 11 25.75 0.69 15.1 824 5/14/1991 5 20.48 7.16 12.3
9/13/1988 9 23.55 5.16 20.2 724 7/9/1990 12 25.35 7.09 0.35 15.7 825 5/14/1991 7 20.35 7.12 12.5
9/13/1988 10 23.56 7.6 5.17 20.1 725 7/23/1990 1 28.29 8.19 7.62 14.3 826 5/14/1991 9 19.75 7.67 6.93 13
9/28/1988 1 22.28 7.68 5.88 20.2 726 7/23/1990 3 28.3 7.54 14.4 827 6/11/1991 1 24.37 8.14 8.09 13.5
9/28/1988 3 22.3 5.75 20.3 727 7/23/1990 5 28.31 6.78 14.6 828 6/11/1991 3 24.36 8.01 13.4
9/28/1988 5 22.3 5.76 20.3 728 7/23/1990 7 27.68 3.7 15.5 829 6/11/1991 5 24.36 7.95 13.5
9/28/1988 7 22.29 7.25 20.3 729 7/23/1990 9 27.52 3.28 15.7 830 6/11/1991 7 24.34 7.61 13.5
9/28/1988 8 22.26 7.66 7.3 20.3 730 7/23/1990 10 27.5 7.56 3.31 15.7 831 6/11/1991 9 23.33 2.54 15.3

10/12/1988 1 18.22 7.82 7.18 21.1 731 8/6/1990 1 27.29 8.39 7.22 14.1 832 6/11/1991 11 22.84 1.52 16.3
10/12/1988 3 18.23 7.16 21.2 732 8/6/1990 3 27.25 7.3 14.1 833 6/11/1991 13 22.72 0.65 17.4
10/12/1988 5 18.22 7.16 21.1 733 8/6/1990 5 25.25 7.23 14.1 834 6/11/1991 15 22.74 1.81 17.5
10/12/1988 7 18.23 7.15 21.2 734 8/6/1990 7 27.3 3.47 15 835 6/11/1991 17 22.8 2.3 18.1
10/12/1988 9 18.23 7.16 21.2 735 8/6/1990 9 27.07 0.38 16.9 836 6/11/1991 19 22.78 7.41 2.74 18.8
10/12/1988 11 18.22 7.78 7.16 22.1 736 8/6/1990 10 26.89 7.29 0.35 18 837 6/25/1991 1 24.72 7.38 15.2
10/27/1988 1 14.17 7.84 7.88 22.8 737 8/21/1990 1 27.23 7.89 5.06 15 838 6/25/1991 3 24.84 6.75 15.3
10/27/1988 3 14.16 7.91 22.8 738 8/21/1990 3 27.26 5.05 15.1 839 6/25/1991 5 24.88 6.18 15.5
10/27/1988 5 14.18 7.91 22.8 739 8/21/1990 5 27.26 4.97 15.1 840 6/25/1991 7 24.89 5.87 15.5
10/27/1988 7 14.46 7.81 23 740 8/21/1990 7 27.27 4.71 15.1 841 6/25/1991 9 24.87 4.37 15.8
10/27/1988 9 14.56 7.54 23.5 741 8/21/1990 9 27.26 4.5 15.2 842 6/25/1991 11 24.87 7.31 2.53 16.5
10/27/1988 10 14.53 7.77 7.47 23.5 742 8/21/1990 11 27.24 8.15 4.46 15.2 843 7/11/1991 1 27.75 7.74 6.99 15.2
11/15/1988 1 12.09 7.98 9.38 20.3 743 9/5/1990 1 26.47 7.75 5.87 14.7 844 7/11/1991 3 27.81 6.98 15.3
11/15/1988 3 12.11 9.31 20.4 744 9/5/1990 3 26.45 5.86 14.7 845 7/11/1991 5 27.89 6.23 15.7
11/15/1988 5 12.25 8.99 20.6 745 9/5/1990 5 26.52 5.91 14.7 846 7/11/1991 7 27.55 4.37 16
11/15/1988 7 12.5 8.56 21.1 746 9/5/1990 7 26.41 5.93 14.7 847 7/11/1991 9 26.71 2.11 17.2
11/15/1988 9 12.54 8.23 21.4 747 9/5/1990 9 26.37 5.74 14.7 848 7/11/1991 10 26.58 6.98 1.94 17.3
11/15/1988 10 12.5 7.88 8.3 21.5 748 9/5/1990 11 26.38 5.11 14.9 849 7/25/1991 1 29.29 8.03 6.94 17.9
12/14/1988 1 5.22 7.76 10.48 21.7 749 9/5/1990 12 26.3 7.52 4.37 15.1 850 7/25/1991 3 29.25 6.85 18
12/14/1988 3 5.55 10.34 22 750 9/20/1990 1 22.89 7.79 6.3 13.6 851 7/25/1991 5 28.27 6.51 18.3
12/14/1988 5 5.78 10.26 22.1 751 9/20/1990 3 22.89 6.35 13.6 852 7/25/1991 7 28.21 1.68 20.7
12/14/1988 7 5.76 10.16 22.2 752 9/20/1990 5 22.91 6.34 13.6 853 7/25/1991 9 27.55 0.49 21.8
12/14/1988 9 5.77 10.66 22.3 753 9/20/1990 7 22.92 6.37 13.6 854 7/25/1991 11 27.31 0.41 22.4
12/14/1988 11 6.05 10.54 22.6 754 9/20/1990 9 22.98 6.31 13.7 855 7/25/1991 13 27.28 0.46 22.6
1/18/1989 1 5.1 7.92 10.77 23.1 755 9/20/1990 10 22.99 7.83 6.32 13.8 856 7/25/1991 15 27.28 7.24 0.58 22.6
1/18/1989 3 5.15 10.73 23.3 756 10/4/1990 1 21.09 8.01 7.49 16.4 857 8/8/1991 1 27.26 7.71 5.7 17.1
1/18/1989 5 5.22 10.6 23.4 757 10/4/1990 3 21.1 7.45 16.3 858 8/8/1991 3 27.31 5.62 17.1
1/18/1989 7 5.24 10.42 23.5 758 10/4/1990 5 21.25 6.85 16.7 859 8/8/1991 5 27.37 5.17 17.3
1/18/1989 9 5.31 10.26 24.1 759 10/4/1990 7 21.25 6.64 16.8 860 8/8/1991 7 27.4 3.97 17.7
1/18/1989 11 5.27 7.87 24.3 760 10/4/1990 9 21.4 4.96 16.9 861 8/8/1991 9 27.39 3.78 17.7
2/7/1989 1 761 10/4/1990 10 21.38 7.7 5.15 17.5 862 8/8/1991 10 27.32 7.45 3.16 17.9
2/7/1989 26.99 762 10/22/1990 1 19.57 7.75 7.05 16.2 863 8/22/1991 1 26.66 5.97 17.5

4/12/1989 1 10.88 7.81 9.63 16.3 763 10/22/1990 3 19.83 7.01 16.4 864 8/22/1991 3 26.64 5.91 17.5
4/12/1989 3 10.89 9.57 16.3 764 10/22/1990 5 20.27 6.92 16.9 865 8/22/1991 5 26.64 5.75 17.5
4/12/1989 5 11 9.28 16.7 765 10/22/1990 7 20.21 6.94 16.9 866 8/22/1991 7 26.7 4.09 18.1
4/12/1989 7 10.67 9.02 17.7 766 10/22/1990 9 20.3 6.64 17.2 867 8/22/1991 9 26.7 7.46 3.17 19.1
4/12/1989 9 10.53 7.7 8.86 18.1 767 10/22/1990 10 20.3 7.73 6.57 17.4 868 9/10/1991 1 25.36 7.68 6.18 19.2
2/12/1990 1 7.4 8.08 7.9 13.7 768 11/6/1990 1 16.09 7.97 8.35 15.8 869 9/10/1991 3 25.41 6.11 19.3
2/12/1990 3 7.41 7.89 13.9 769 11/6/1990 3 16.09 8.4 15.8 870 9/10/1991 5 25.52 5.5 19.6
2/12/1990 5 7.39 7.85 14 770 11/6/1990 5 16.09 8.43 15.8 871 9/10/1991 7 25.5 5.16 19.7
2/12/1990 7 7.38 7.73 14.2 771 11/6/1990 7 16.08 8.53 15.9 872 9/10/1991 9 25.48 5.26 19.9
2/12/1990 9 7.25 7.66 14.7 772 11/6/1990 9 16.1 8.52 16.1 873 9/10/1991 11 25.41 7.6 5.12 20.3
2/12/1990 10 7.15 7.94 7.86 14.8 773 11/6/1990 11 15.96 7.96 8.54 16.2 874 9/24/1991 1 23.11 7.64 6.49 19.2
3/12/1990 1 9.36 8.4 13.66 12.9 774 12/11/1990 1 8.45 8.02 10.99 14.8 875 9/24/1991 3 23.12 6.5 19.2
3/12/1990 3 9.09 13.47 13.2 775 12/11/1990 3 8.43 10.95 14.8 876 9/24/1991 5 23.4 6.02 19.4
3/12/1990 5 7.85 11.53 13.8 776 12/11/1990 5 8.37 10.94 14.8 877 9/24/1991 7 23.51 5.35 19.7
3/12/1990 7 7.84 11.47 13.7 777 12/11/1990 7 8.51 10.83 15 878 9/24/1991 9 23.52 7.52 5.26 20.1
3/12/1990 9 7.7 7.63 11.35 13.9 778 12/11/1990 9 9.07 7.93 10.28 16.1 879 10/8/1991 1 20.53 7.77 7.59 19.5
3/27/1990 1 10.29 8.76 12.15 12.8 779 1/2/1991 1 8.21 8.09 11.99 13.9 880 10/8/1991 3 20.53 7.6 19.5
3/27/1990 3 10.32 12.03 12.9 780 1/2/1991 3 8.27 12.28 14 881 10/8/1991 5 20.48 7.63 19.5
3/27/1990 5 10.39 12.08 12.9 781 1/2/1991 5 8.29 12.12 14.1 882 10/8/1991 7 20.49 7.68 19.5
3/27/1990 7 10.44 11.99 13 782 1/2/1991 7 8.29 12.26 14.1 883 10/8/1991 9 20.46 7.77 19.5
3/27/1990 8 10.51 8.69 11.44 13.5 783 1/2/1991 9 8.31 12.44 14.2 884 10/8/1991 10 20.45 7.71 7.88 19.5
4/9/1990 1 10.09 8.53 11.9 11.4 784 1/2/1991 11 8.31 12.28 14.3 885 10/23/1991 1 16.53 7.8 9.06 19.4
4/9/1990 3 10.56 12.09 12.3 785 1/2/1991 13 8.3 12.28 14.4 886 10/23/1991 3 16.68 8.97 19.5
4/9/1990 5 10.66 12.1 12.7 786 1/2/1991 14 8.29 6.71 12.51 14.5 887 10/23/1991 5 16.75 8.27 19.8
4/9/1990 7 10.62 11.78 13.2 787 2/21/1991 1 6 8.26 12.61 12.4 888 10/23/1991 7 16.81 7.8 20
4/9/1990 9 10.44 11.12 14.2 788 2/21/1991 3 6.41 12.33 12.9 889 10/23/1991 9 16.82 7.84 20.1
4/9/1990 11 10.29 10.63 14.6 789 2/21/1991 5 6.09 12.12 13.1 890 10/23/1991 10 16.84 7.72 7.88 20.2
4/9/1990 13 10.22 8.47 10.71 14.8 790 2/21/1991 7 5.53 11.85 13.5 891 11/7/1991 1 13.43 7.67 7.8 19.2

4/24/1990 1 15 8.58 11.45 11 791 2/21/1991 9 5.36 8.1 11.9 13.6 892 11/7/1991 3 13.41 7.82 19.3
4/24/1990 3 14.25 12.12 12 792 3/12/1991 1 7.44 8.5 11.31 12.5 893 11/7/1991 5 13.39 7.93 19.2
4/24/1990 5 13.78 11.18 12.9 793 3/12/1991 3 7.43 11.32 12.5 894 11/7/1991 7 13.4 7.87 19.3
4/24/1990 7 13.31 10.54 13.5 794 3/12/1991 5 7.43 11.37 12.5 895 11/7/1991 9 13.38 7.87 19.3
4/24/1990 9 13.21 10.02 13.7 795 3/12/1991 7 7.69 11.58 12.7 896 11/7/1991 11 13.34 7.71 8.42 19.3
4/24/1990 10 12.79 8.53 9.61 14.3 796 3/12/1991 9 7.75 11.41 13.2 897 12/9/1991 1 9.9 7.94 8.39 20
5/8/1990 1 17.81 8.06 7.93 12 797 3/12/1991 10 7.73 8.4 11.6 13.2 898 12/9/1991 3 9.9 8.35 20
5/8/1990 3 17.82 7.87 12.1 798 3/21/1991 1 8.73 8.45 11.85 12.5 899 12/9/1991 5 9.9 8.39 20
5/8/1990 5 17.86 7.77 12.2 799 3/21/1991 3 8.65 11.7 12.5 900 12/9/1991 7 9.84 8.34 20.6
5/8/1990 7 17.78 6.99 12.7 800 3/21/1991 5 8.43 11.59 12.7 901 12/9/1991 9 9.9 8.44 20.3
5/8/1990 8 17.16 8.24 5.72 14.2 801 3/21/1991 7 8.4 11.64 12.9 902 12/9/1991 10 9.86 7.92 8.35 20.3

5/24/1990 1 18.96 7.62 6.35 13 802 3/21/1991 9 8.12 11.43 13.1 903 1/7/1992 1 6.63 7.99 10.41 18.9
5/24/1990 3 19.11 6.15 13.3 803 3/21/1991 10 8.12 8.16 11.58 13.1 904 1/7/1992 3 6.63 10.44 18.8
5/24/1990 5 19.2 5.87 13.6 804 4/1/1991 1 11.13 8.8 11.87 11.6 905 1/7/1992 5 6.63 10.4 18.9
5/24/1990 7 19.2 5.44 13.9 805 4/1/1991 3 11.12 11.84 11.6 906 1/7/1992 7 6.62 10.46 19
5/24/1990 9 19.2 4.51 15 806 4/1/1991 5 11.22 11.75 11.8 907 1/7/1992 9 6.73 10.45 19.4
5/24/1990 10 19.17 4.06 15 807 4/1/1991 7 11.26 11.41 12.1 908 1/7/1992 11 6.73 7.99 10.49 19.4
6/11/1990 1 23.21 7.03 7.05 11.7 808 4/1/1991 9 10.91 11.47 12.5 909 2/4/1992 1 3.77 8.06 11.23 19

Data from Rappahannock River Monitoring Station 3-RPP010.60
Windmill Point Resort & Yacht Club Harbor - VA0060569
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Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) 

2/4/1992 3 3.91 11.16 19.2 1011 3/29/1993 3 8.52 12.77 8.4 1112 2/8/1994 5 1.78 12.99 15.2
2/4/1992 5 3.99 11.12 19.5 1012 3/29/1993 5 7.28 11.73 11.8 1113 2/8/1994 7 1.59 12.91 16.1
2/4/1992 7 3.96 11.18 19.7 1013 3/29/1993 7 5.77 10.66 14 1114 2/8/1994 8 1.61 13.01 16.1
2/4/1992 8 3.96 8.03 11.29 19.7 1014 3/29/1993 9 5.74 7.88 10.92 14.1 1115 3/15/1994 1 7.19 8.17 13.18 9
3/5/1992 1 8.26 8.14 10.9 17.8 1015 4/12/1993 1 10.46 8.41 11.64 9.4 1116 3/15/1994 3 6.97 12.75 9.8
3/5/1992 3 8.25 10.91 18.4 1016 4/12/1993 3 10.38 11.3 9.3 1117 3/15/1994 5 6.73 12.58 11.1
3/5/1992 5 8.07 10.84 18.6 1017 4/12/1993 5 10.96 10.38 9.8 1118 3/15/1994 7 5.6 11.54 13.4
3/5/1992 7 7.95 10.63 18.6 1018 4/12/1993 7 11.23 10.4 10.1 1119 3/15/1994 9 5.47 11.5 13.8
3/5/1992 9 6.87 10.26 20.2 1019 4/12/1993 9 10 11.08 10.6 1120 3/15/1994 11 5.32 7.81 11.62 14.4
3/5/1992 11 6.75 10.27 20.6 1020 4/12/1993 10 9.81 8.25 10.91 11 1121 4/12/1994 1 12.93 7.99 10.19 8.5
3/5/1992 13 6.72 10.29 20.8 1021 4/20/1993 1 13.94 8.78 11.08 8.2 1122 4/12/1994 3 12.94 10.19 8.5
3/5/1992 15 6.7 10.34 20.8 1022 4/20/1993 3 13.94 11.08 8.2 1123 4/12/1994 5 12.98 10.02 8.6
3/5/1992 17 6.72 10.43 20.9 1023 4/20/1993 5 13.92 11.05 8.3 1124 4/12/1994 7 12.67 9.46 9.1
3/5/1992 18 6.74 7.97 10.68 20.8 1024 4/20/1993 7 12.16 10.33 10.6 1125 4/12/1994 9 12.31 9.58 9.5

4/16/1992 1 12.15 8.18 10.26 17 1025 4/20/1993 9 11.65 9.85 11.3 1126 4/12/1994 10 12.08 7.89 9.67 9.9
4/16/1992 3 12.15 10.26 17 1026 4/20/1993 11 10.42 8.33 12.9 1127 5/10/1994 1 17.23 8.39 9.67 8.1
4/16/1992 5 12.15 10.3 17 1027 4/20/1993 13 10.34 8.07 8.21 13 1128 5/10/1994 3 17.29 9.57 8.2
4/16/1992 7 12.15 10.29 17.1 1028 5/5/1993 0.3 17 8.65 1129 5/10/1994 5 17.22 8.98 8.3
4/16/1992 9 12.14 10.38 17.1 1029 5/5/1993 1 17.05 8.65 10.68 9 1130 5/10/1994 7 17.05 8.32 8.9
4/16/1992 10 12.09 8.15 10.57 17.1 1030 5/5/1993 3 16.89 10.67 9.1 1131 5/10/1994 9 16.67 7.63 9.3
5/11/1992 0.3 15.6 8.14 9.2 1031 5/5/1993 5 16.88 10.66 9.1 1132 5/10/1994 11 17.33 7.26 10
5/11/1992 1 15.62 8.14 9.22 15.2 1032 5/5/1993 7 16.12 9.76 9.6 1133 5/10/1994 12 16.28 7.75 7.09 10.4
5/11/1992 3 15.65 9.17 15.2 1033 5/5/1993 9 14.94 8.08 9.9 1134 6/7/1994 1 22.04 7.94 9.24 9.9
5/11/1992 5 15.6 9.06 15.4 1034 5/5/1993 11 14.46 7.24 10.2 1135 6/7/1994 3 21.98 9.13 9.9
5/11/1992 7 15.52 8.98 15.5 1035 5/5/1993 13 13.88 6.18 10.3 1136 6/7/1994 5 21.91 8.99 9.9
5/11/1992 9 15.41 10.1 15.5 1036 5/5/1993 15 13.79 6.02 10.6 1137 6/7/1994 7 21.17 4.74 10.7
5/11/1992 11 15.02 10.23 16.4 1037 5/5/1993 17 13.69 6.02 10.3 1138 6/7/1994 9 19.45 4.28 11.8
5/18/1992 1 18.36 8.02 8.13 15.7 1038 5/5/1993 19 13.66 5.88 10.5 1139 6/7/1994 11 19.02 3.93 12.4
5/18/1992 3 18.33 8.07 15.8 1039 5/5/1993 19.99 13.66 7.73 5.91 10.4 1140 6/7/1994 13 18.92 7.9 3.79 12.4
5/18/1992 5 18.14 7.88 16 1040 5/20/1993 1 20.15 7.9 6.54 8 1141 7/5/1994 1 27.1 8.16 7.06 13.1
5/18/1992 7 18.02 7.84 16.1 1041 5/20/1993 3 20.14 6.49 8 1142 7/5/1994 3 26.94 6.8 13.2
5/18/1992 9 17.88 7.81 16.2 1042 5/20/1993 5 20.09 6.69 8.1 1143 7/5/1994 5 26.53 4.23 13.8
5/18/1992 10 17.77 7.94 7.82 16.2 1043 5/20/1993 7 19.98 5.74 8.3 1144 7/5/1994 7 25.73 1.57 14.3
6/2/1992 1 19.55 8.08 12.15 14.7 1044 5/20/1993 9 19.4 4.08 9.2 1145 7/5/1994 9 24.64 0.25 15.8
6/2/1992 3 19.49 9.77 14.7 1045 5/20/1993 11 17.3 1.34 11.6 1146 7/5/1994 11 24.51 7.1 0.32 16
6/2/1992 5 19.48 9.71 14.8 1046 5/20/1993 13 16.54 0.86 12.3 1147 8/9/1994 1 25.38 8.05 7.07 12.6
6/2/1992 7 19.5 10.35 15 1047 5/20/1993 15 16.29 0.87 13.2 1148 8/9/1994 3 25.38 7.06 12.6
6/2/1992 9 18.87 8.41 17.2 1048 5/20/1993 17 16.27 1.16 13.9 1149 8/9/1994 5 26.19 6.99 13.2
6/2/1992 10 18.73 7.99 9.24 18.1 1049 5/20/1993 19 16.2 7.43 1.14 13.8 1150 8/9/1994 7 26.33 4.52 13.8

6/16/1992 1 23.91 8.15 8.23 13.7 1050 6/3/1993 1 21 7.9 7.64 9.6 1151 8/9/1994 9 26.36 3.17 14.3
6/16/1992 3 23.75 8.07 13.8 1051 6/3/1993 3 20.99 7.22 9.8 1152 8/9/1994 11 26.29 7.59 2.52 14.5
6/16/1992 5 22.64 6.36 14.4 1052 6/3/1993 5 21.04 7.23 10 1153 9/6/1994 5 23.63 6.51 13.7
6/16/1992 7 21.62 3.53 15.3 1053 6/3/1993 7 20.74 6.02 10.3 1154 9/6/1994 7 23.88 6.12 13.9
6/16/1992 9 21.29 3.54 16.2 1054 6/3/1993 9 19.74 2.92 12.1 1155 9/6/1994 9 24.19 5.45 14.3
6/16/1992 11 21.22 7.75 3.74 16.6 1055 6/3/1993 10 19.14 7.42 2.42 13.6 1156 10/5/1994 12 20.9 7.8 6.09 16.2
6/30/1992 1 23.84 7.76 16 1056 6/21/1993 1 26.02 8.13 7.55 10.2 1157 10/5/1994 1 19.88 7.86 6.94 15.4
6/30/1992 3 23.84 7.71 16 1057 6/21/1993 3 25.95 7.35 10.2 1158 10/5/1994 3 20.01 6.87 15.4
6/30/1992 5 23.86 7.69 16.1 1058 6/21/1993 5 25.57 6.24 10.7 1159 10/5/1994 5 20.07 6.84 15.4
6/30/1992 7 23.1 5.3 16.9 1059 6/21/1993 7 23.94 3.72 12.5 1160 10/5/1994 7 20.27 6.61 15.5
6/30/1992 9 22.04 3.18 17.8 1060 6/21/1993 9 23.15 2.26 14 1161 10/5/1994 9 20.66 6.27 16
6/30/1992 11 21.53 7.4 2.27 18.6 1061 6/21/1993 11 22.96 7.44 1.9 15 1162 10/5/1994 11 20.03 6.12 16.2
8/27/1992 1 26.29 8.08 7.56 16.3 1062 7/6/1993 1 28.03 8.23 10.01 12.6 1163 11/15/1994 13 14.07 7.78 8.13 18.5
8/27/1992 3 26.35 7.34 14.9 1063 7/6/1993 3 28.02 9.95 12.6 1164 11/15/1994 1 13.8 7.86 8.9 16.8
8/27/1992 5 26.29 7.19 16.5 1064 7/6/1993 5 26.8 3.97 13.7 1165 11/15/1994 3 14.07 8.73 17
8/27/1992 7 26.02 5.7 16.8 1065 7/6/1993 7 25.98 1.73 14.1 1166 11/15/1994 5 14.33 8.16 17.7
8/27/1992 9 25.85 5.52 17.1 1066 7/6/1993 9 25.89 1.45 14.4 1167 11/15/1994 7 14.15 7.98 18.3
8/27/1992 11 25.83 5.59 17 1067 7/6/1993 11 25.69 7.48 1.04 15 1168 11/15/1994 9 14.09 8 18.5
8/27/1992 13 25.75 5.64 17.2 1068 7/20/1993 1 28.09 8.02 5.76 13.4 1169 11/15/1994 11 14.08 8.04 18.5
8/27/1992 15 25.72 5.57 17.4 1069 7/20/1993 3 28.09 5.74 13.4 1170 12/1/1994 11 11.86 7.77 8.57 20.2
8/27/1992 17 25.64 7.83 5.38 17.3 1070 7/20/1993 5 28.08 5.75 13.4 1171 12/1/1994 1 11.04 7.91 9.72 17.2
9/28/1992 1 22.16 7.77 5.93 16.2 1071 7/20/1993 7 28.06 5.03 13.5 1172 12/1/1994 3 11.19 9.63 17.3
9/28/1992 3 22.11 5.33 16.9 1072 7/20/1993 9 27.64 2.21 14.5 1173 12/1/1994 5 11.55 9.28 18
9/28/1992 5 21.99 4.99 16.9 1073 7/20/1993 11 26.62 7.39 0.21 15.8 1174 12/1/1994 7 11.66 8.84 19.2
9/28/1992 7 21.97 4.84 17.1 1074 8/3/1993 1 27.37 7.99 6.02 15.3 1175 12/1/1994 9 11.84 8.61 19.9
9/28/1992 9 21.95 4.82 17.2 1075 8/3/1993 3 27.37 5.97 15.3 1176 1/10/1995 20.99 6.25 7.74 10.31 19.8
9/28/1992 11 21.95 7.58 4.9 17.1 1076 8/3/1993 5 27.42 5.69 15.4 1177 1/10/1995 1 5.42 7.83 11.45 17.3

10/13/1992 1 18.16 7.82 7.73 16.4 1077 8/3/1993 7 27.3 3.77 16.1 1178 1/10/1995 3 5.42 11.32 17.5
10/13/1992 3 18.16 7.68 15.4 1078 8/3/1993 9 26.92 1.76 17.7 1179 1/10/1995 5 5.9 10.96 18.1
10/13/1992 5 18.25 7.56 16.5 1079 8/3/1993 10 26.83 7.65 1.3 17.7 1180 1/10/1995 7 6.06 10.77 18.6
10/13/1992 7 18.52 7.74 17 1080 8/17/1993 1 27.33 8.19 6.75 15.5 1181 1/10/1995 9 6.05 10.74 18.8
10/13/1992 9 18.65 7.04 18.1 1081 8/17/1993 3 27.32 6.72 15.5 1182 1/10/1995 11 6.07 10.67 18.9
10/13/1992 11 18.68 7.73 6.74 18.7 1082 8/17/1993 5 27.31 6.5 15.5 1183 1/10/1995 13 6.12 10.59 19.1
10/27/1992 1 14.84 7.88 8.56 18.3 1083 8/17/1993 7 26.7 3.15 16.6 1184 1/10/1995 15 6.18 10.49 19.4
10/27/1992 3 14.86 8.41 18.4 1084 9/8/1993 1 27.11 6.77 17.8 1185 1/10/1995 17 6.2 10.4 19.6
10/27/1992 5 14.92 8.35 18.3 1085 9/8/1993 3 27.09 6.87 17.8 1186 1/10/1995 19 6.23 10.37 19.7
10/27/1992 7 15.04 8.26 18.5 1086 9/8/1993 5 27.11 6.86 17.9 1187 2/14/1995 16 2.73 7.81 13 18.5
10/27/1992 9 15.08 7.27 8.24 18.6 1087 9/8/1993 7 27.2 4 18.8 1188 2/14/1995 1 1.79 7.96 13.31 15
11/12/1992 1 12.83 7.83 9.66 16.1 1088 9/8/1993 9 27.09 3.09 19.4 1189 2/14/1995 3 1.95 13.26 15.2
11/12/1992 3 12.94 9.46 16.5 1089 9/8/1993 10 27.01 3.05 19.7 1190 2/14/1995 5 2.42 13.02 16
11/12/1992 5 13.02 9.04 16.8 1090 9/16/1993 1 25.34 7.88 5.76 18.4 1191 2/14/1995 7 2.46 12.71 16.8
11/12/1992 7 13.26 8.65 17.1 1091 9/16/1993 3 25.34 5.75 18.4 1192 2/14/1995 9 2.6 12.24 17.8
11/12/1992 9 13.31 8.33 17.6 1092 9/16/1993 5 25.35 5.61 18.4 1193 2/14/1995 11 2.64 12.11 18.1
11/12/1992 11 13.23 8.3 17.5 1093 9/16/1993 7 25.36 5.48 18.4 1194 2/14/1995 13 2.71 12 18.4
11/12/1992 13 13 8.46 17.8 1094 9/16/1993 9 25.39 7.85 5.66 18.5 1195 2/14/1995 15 2.7 12.32 18.4
11/12/1992 15 12.86 8.55 17.8 1095 10/4/1993 1 20.34 7.87 6.88 18.4 1196 3/14/1995 10 5.3 7.76 11.1 18.6
11/12/1992 17 12.83 8.57 18 1096 10/4/1993 3 20.36 6.9 18.4 1197 3/14/1995 1 7.87 8.28 13.62 15
11/12/1992 19 12.83 8.54 18 1097 10/4/1993 5 20.37 6.85 18.5 1198 3/14/1995 3 7.07 13.26 15.6
11/12/1992 19.99 12.83 7.77 8.66 17.9 1098 10/4/1993 7 20.37 6.83 18.5 1199 3/14/1995 5 6.26 11.72 16.4
12/16/1992 1 5.58 7.82 11.63 14.2 1099 10/4/1993 9 20.44 6.79 18.5 1200 3/14/1995 7 5.8 11.33 17.5
12/16/1992 3 6.35 11.33 15.6 1100 10/4/1993 11 20.65 6.67 19 1201 3/14/1995 9 5.36 11.01 18.2
12/16/1992 5 6.6 11.13 16.8 1101 10/4/1993 13 20.6 6.69 18.9 1202 4/6/1995 11 10.5 8.16 9.39 18.8
12/16/1992 7 6.66 10.51 17.2 1102 10/4/1993 15 20.58 6.75 19 1203 4/6/1995 1 10.87 8.28 9.19 15.6
12/16/1992 9 6.62 10.53 17.5 1103 10/4/1993 16 20.56 7.67 6.8 19 1204 4/6/1995 3 10.85 9.23 15.6
12/16/1992 11 6.6 7.78 10.78 17.4 1104 1/11/1994 1 2.87 8.25 14.87 14.9 1205 4/6/1995 5 10.93 9.27 15.7

2/8/1993 1 3.92 8.34 12.08 13.7 1105 1/11/1994 3 3.28 14.67 15.3 1206 4/6/1995 7 11.09 9.28 16.2
2/8/1993 3 3.94 12.12 13.7 1106 1/11/1994 5 3.19 14.62 15.4 1207 4/6/1995 9 10.63 9.26 17.3
2/8/1993 5 3.91 12.08 13.8 1107 1/11/1994 7 3.16 14.66 15.5 1208 5/16/1995 11 18.24 7.48 7.06 15.9
2/8/1993 7 3.96 11.99 14 1108 1/11/1994 9 3.25 14.72 15.5 1209 5/16/1995 1 18.5 7.58 7.44 15.4
2/8/1993 9 4.17 11.43 14.9 1109 1/11/1994 10 3.24 8.08 14.93 15.6 1210 5/16/1995 3 18.51 7.46 15.4
2/8/1993 11 4.18 8.19 11.46 15 1110 2/8/1994 1 2.45 13.42 12 1211 5/16/1995 5 18.52 7.5 15.4

3/29/1993 1 9 8.6 13.16 7.6 1111 2/8/1994 3 1.97 13.34 13.8 1212 5/16/1995 7 18.48 7.19 15.8

Data from Rappahannock River Monitoring Station 3-RPP010.60
Windmill Point Resort & Yacht Club Harbor - VA0060569
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Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) 

5/16/1995 9 18.28 7.08 15.9 1314 6/6/1996 9 19.84 5.8 10.9 1415 11/12/1997 9 13.24 8.12 19.7
6/8/1995 12 22.32 7.47 5.4 17.4 1315 6/6/1996 11 19.83 5.95 11.1 1416 12/4/1997 19.99 9 7.88 10.17 18.6
6/8/1995 1 23.91 7.74 7.57 15.5 1316 6/6/1996 13 19.28 5.61 11.7 1417 12/4/1997 1 8.62 7.92 10.78 17.1
6/8/1995 3 23.85 7.34 15.8 1317 6/6/1996 15 19.16 5.47 11.9 1418 12/4/1997 3 8.72 10.59 17.4
6/8/1995 5 23.55 6.95 16.3 1318 7/25/1996 19 25.54 7.53 0.63 13.8 1419 12/4/1997 5 8.84 10.39 17.8
6/8/1995 7 23.28 6.63 16.5 1319 7/25/1996 1 26.15 8.52 10.42 11.6 1420 12/4/1997 7 8.91 10.22 18
6/8/1995 9 22.5 5.45 17.2 1320 7/25/1996 3 26.38 8.81 12.1 1421 12/4/1997 9 8.96 10.2 18.3
6/8/1995 11 22.36 5.36 17.3 1321 7/25/1996 5 26.1 6.29 12.4 1422 12/4/1997 11 8.98 10.19 18.4

7/11/1995 10 25.85 7.28 1.51 17.1 1322 7/25/1996 7 25.74 2.67 13.1 1423 12/4/1997 13 8.98 10.17 18.5
7/11/1995 1 26.78 8.32 8.74 11.4 1323 7/25/1996 9 25.64 1.66 13.4 1424 12/4/1997 15 8.99 10.16 18.5
7/11/1995 3 26.7 6.64 15.1 1324 7/25/1996 11 25.61 1.29 13.6 1425 12/4/1997 17 8.99 10.16 18.5
7/11/1995 5 26.42 2.55 15.7 1325 7/25/1996 13 25.6 1.18 13.6 1426 12/4/1997 19 8.99 10.17 18.5
7/11/1995 7 26.02 1.5 16.3 1326 7/25/1996 15 25.56 0.79 13.7 1427 1/13/1998 11 7.07 7.86 10.2 19.4
7/11/1995 9 25.86 1.35 17.1 1327 7/25/1996 17 25.54 0.62 13.8 1428 1/13/1998 1 7.5 8.02 11.31 16.4
8/10/1995 19 27.54 7.44 4.19 17.7 1328 8/8/1996 11 25.66 7.45 0.38 13.7 1429 1/13/1998 3 7.35 11.2 16.9
8/10/1995 1 27.01 7.56 5.61 16.7 1329 8/8/1996 1 26.97 8.11 7.44 11.9 1430 1/13/1998 5 7.32 10.73 17.7
8/10/1995 3 27.04 5.52 16.7 1330 8/8/1996 3 26.97 6.68 11.9 1431 1/13/1998 7 7.21 10.41 18.6
8/10/1995 5 27.05 5.47 16.6 1331 8/8/1996 5 26.47 2.81 12.4 1432 1/13/1998 9 7.07 10.3 18.8
8/10/1995 7 27.1 5.4 16.6 1332 8/8/1996 7 26.15 1.3 12.9 1433 2/9/1998 11 5.7 7.42 10.44 12.9
8/10/1995 9 27.52 4.3 16.9 1333 8/8/1996 9 25.92 0.66 13.3 1434 2/9/1998 1 4.85 7.61 11.4 6.8
8/10/1995 11 27.85 3.75 17.1 1334 9/19/1996 10 24.09 7.7 4.47 12.7 1435 2/9/1998 3 5.51 11.16 9
8/10/1995 13 27.62 4.15 17.3 1335 9/19/1996 1 23.45 7.77 5.86 11.5 1436 2/9/1998 5 5.6 10.95 11
8/10/1995 15 27.57 4.04 17.6 1336 9/19/1996 3 23.49 5.81 11.4 1437 2/9/1998 7 5.63 10.48 12.2
8/10/1995 17 27.55 4.06 17.7 1337 9/19/1996 5 23.49 5.8 11.5 1438 2/9/1998 9 5.69 10.36 12.9
9/7/1995 11 25.77 7.73 2.97 19.6 1338 9/19/1996 7 23.67 5.47 11.8 1439 3/5/1998 19 7.81 8 11.2 12.7
9/7/1995 1 25.55 8 6.68 17.7 1339 9/19/1996 9 23.91 5.19 12.2 1440 3/5/1998 1 7.9 8.12 11.76 10.5
9/7/1995 3 25.66 6.34 17.8 1340 10/10/1996 10 18.43 8.07 6.8 12.2 1441 3/5/1998 3 7.92 11.76 10.5
9/7/1995 5 25.86 5.03 18.5 1341 10/10/1996 1 18.13 8.09 7.79 11.6 1442 3/5/1998 5 8.07 11.72 10.8
9/7/1995 7 25.83 3.54 19.2 1342 10/10/1996 3 18.18 7.66 11.6 1443 3/5/1998 7 8 11.58 11.8
9/7/1995 9 25.8 3.23 19.4 1343 10/10/1996 5 18.14 7.77 11.6 1444 3/5/1998 9 7.97 11.52 11.9

10/13/1995 11 21.94 7.68 4.31 22.7 1344 10/10/1996 7 18.17 7.52 11.5 1445 3/5/1998 11 7.96 11.48 12
10/13/1995 1 21.23 8.01 7.99 20.2 1345 10/10/1996 9 18.37 6.91 12.2 1446 3/5/1998 13 7.95 11.48 12
10/13/1995 3 21.27 7.96 20.2 1346 11/7/1996 11 14.85 7.91 7.7 13.8 1447 3/5/1998 15 7.95 11.47 12
10/13/1995 5 21.44 7.83 20.3 1347 11/7/1996 1 14.86 8.03 9.3 11.9 1448 3/5/1998 17 7.94 11.3 12.1
10/13/1995 7 21.91 6.11 21.2 1348 11/7/1996 3 14.89 9.22 12 1449 4/15/1998 17 12.2 7.95 8.41 12.5
10/13/1995 9 22.01 4.47 22.4 1349 11/7/1996 5 14.94 8.28 12.4 1450 4/15/1998 1 13.33 8.05 9.06 9.3
11/27/1995 11 8.85 7.94 10.07 19.7 1350 11/7/1996 7 15.07 7.59 13.3 1451 4/15/1998 3 13.31 9.03 9.3
11/27/1995 1 8.51 8.03 10.99 18.2 1351 11/7/1996 9 14.85 7.67 13.7 1452 4/15/1998 5 13.33 9.01 9.3
11/27/1995 3 8.53 10.98 18.2 1352 12/5/1996 12 8.56 7.73 9.93 14.5 1453 4/15/1998 7 13.12 8.4 10
11/27/1995 5 8.59 10.87 18.3 1353 12/5/1996 1 7.81 7.74 11.2 11 1454 4/15/1998 9 12.56 7.5 10.8
11/27/1995 7 8.82 10.74 19 1354 12/5/1996 3 8.03 11.23 11.2 1455 4/15/1998 11 12.46 8.28 11.3
11/27/1995 9 8.86 10.25 19.3 1355 12/5/1996 5 8.2 11.22 11.4 1456 4/15/1998 13 12.37 8.37 11.6
12/13/1995 10 6.08 8.16 10.42 18.3 1356 12/5/1996 7 8.34 11.15 12 1457 4/15/1998 15 12.34 8.48 11.8
12/13/1995 1 5.32 8.22 10.86 17.8 1357 12/5/1996 9 8.42 10.82 12.7 1458 5/7/1998 12 15.46 7.43 3.75 12.5
12/13/1995 3 5.33 10.83 17.8 1358 12/5/1996 11 8.55 9.9 14.5 1459 5/7/1998 1 18.49 8.86 11.4 8.8
12/13/1995 5 6.16 10.39 18.2 1359 1/14/1997 10 5.41 7.6 11.33 11.7 1460 5/7/1998 3 18.47 11.52 9.1
12/13/1995 7 6.14 10.41 18.2 1360 1/14/1997 1 4.53 7.6 11.6 10 1461 5/7/1998 5 17.22 8.18 9.8
12/13/1995 9 6.12 10.43 18.3 1361 1/14/1997 3 4.56 11.62 10 1462 5/7/1998 7 16.91 7.35 10.7
1/25/1996 19.99 1.81 7.98 12.71 16.9 1362 1/14/1997 5 4.61 11.63 10 1463 5/7/1998 9 15.67 4.36 12
1/25/1996 1 2.75 8.04 12.42 13 1363 1/14/1997 7 4.88 11.59 10 1464 5/7/1998 11 15.54 4.03 12.4
1/25/1996 3 2.83 12.37 14 1364 1/14/1997 9 5.36 11.36 11.1 1465 6/11/1998 13 20.69 7.11 2.15 12.4
1/25/1996 5 2.81 12.42 14.4 1365 3/12/1997 10 8.27 7.75 11.13 11.6 1466 6/11/1998 1 21.1 7.86 7.7 9.9
1/25/1996 7 2.86 12.39 14.6 1366 3/12/1997 1 9.3 7.73 11.26 9.4 1467 6/11/1998 3 21.12 7.48 10
1/25/1996 9 2.41 12.35 15.8 1367 3/12/1997 3 9.26 11.2 9.5 1468 6/11/1998 5 21.13 7.44 10.1
1/25/1996 11 1.9 12.42 16.8 1368 3/12/1997 5 9.13 11.17 9.6 1469 6/11/1998 7 21.17 6.65 10.3
1/25/1996 13 1.9 12.45 16.7 1369 3/12/1997 7 8.81 11.3 10.3 1470 6/11/1998 9 21.26 5.46 10.6
1/25/1996 15 1.86 12.51 16.8 1370 3/12/1997 9 8.57 11.56 11 1471 6/11/1998 11 21.15 4.69 11.1
1/25/1996 17 1.84 12.55 16.9 1371 4/14/1997 9 11.88 8.2 10 12.2 1472 7/9/1998 11 24.57 7.16 0.22 14.7
1/25/1996 19 1.85 12.67 16.9 1372 4/14/1997 1 12.03 8.41 10.78 10.3 1473 7/9/1998 1 26.6 8.15 6.37 11.4
2/6/1996 11 4 7.55 11.1 12.3 1373 4/14/1997 3 12.04 10.72 10.4 1474 7/9/1998 3 26.61 6.32 11.5
2/6/1996 1 4.66 7.62 11.95 9 1374 4/14/1997 5 12.04 10.57 10.4 1475 7/9/1998 5 26.62 6.25 11.5
2/6/1996 3 4.66 11.98 9.1 1375 4/14/1997 7 12.07 10.43 10.6 1476 7/9/1998 7 26.67 5.74 11.6
2/6/1996 5 4.59 12.04 9.4 1376 5/8/1997 11 14.47 7.65 7.21 13.9 1477 7/9/1998 9 25.67 0.94 13.1
2/6/1996 7 4.44 11.94 10.1 1377 5/8/1997 1 15.15 8.09 9.45 11.4 1478 8/6/1998 14 26.38 7.45 0.2 16.3
2/6/1996 9 4.19 11.68 11 1378 5/8/1997 3 15.15 9.45 11.4 1479 8/6/1998 1 26.33 8.28 7.6 13.2

2/22/1996 13 2.07 7.98 13.5 13.2 1379 5/8/1997 5 15.32 9.57 11.6 1480 8/6/1998 3 26.28 7.01 13.4
2/22/1996 1 2.78 8.08 14.15 12.3 1380 5/8/1997 7 15.11 8.03 12.5 1481 8/6/1998 5 26.26 6.68 13.5
2/22/1996 3 2.5 13.76 12.5 1381 5/8/1997 9 14.76 7.66 13.3 1482 8/6/1998 7 26.42 5.58 13.7
2/22/1996 5 2.37 13.58 12.8 1382 6/12/1997 16 17.96 7.75 7.12 14.8 1483 8/6/1998 9 26.33 2.23 14.9
2/22/1996 7 2.39 13.52 12.8 1383 6/12/1997 1 20.18 7.89 8.53 11.9 1484 8/6/1998 11 26.33 0.36 15.6
2/22/1996 9 2.2 13.47 13 1384 6/12/1997 3 20.1 8.4 12 1485 9/10/1998 11 24.97 7.97 6.12 16.2
2/22/1996 11 2.11 13.45 13.1 1385 6/12/1997 5 18.96 7.14 12.8 1486 9/10/1998 1 24.85 7.99 6.13 16.2
3/14/1996 12 3.47 8.05 12.56 13.5 1386 6/12/1997 7 18.7 7.43 13.4 1487 9/10/1998 3 24.86 6.13 16.2
3/14/1996 1 5.03 8.22 12.64 11.4 1387 6/12/1997 9 18.37 7.3 13.8 1488 9/10/1998 5 24.86 6.14 16.2
3/14/1996 3 4 12.34 12.3 1388 6/12/1997 11 18.29 7.67 14.1 1489 9/10/1998 7 24.92 6.11 16.2
3/14/1996 5 3.86 12.35 12.7 1389 6/12/1997 13 18.13 7.46 14.4 1490 9/10/1998 9 24.87 6.13 16.2
3/14/1996 7 3.7 12.34 13.1 1390 6/12/1997 15 18.03 7.19 14.6 1491 10/8/1998 19 21.59 7.81 6 17.7
3/14/1996 9 3.56 12.36 13.3 1391 8/13/1997 11 25.76 7.61 2.62 19.6 1492 10/8/1998 1 21.63 7.8 5.98 17.6
3/14/1996 11 3.5 12.43 13.4 1392 8/13/1997 1 26.88 8 6.29 15.9 1493 10/8/1998 3 21.63 5.98 17.6
4/11/1996 11 8.92 8.06 10.75 11.1 1393 8/13/1997 3 26.75 6.08 16 1494 10/8/1998 5 21.64 5.95 17.6
4/11/1996 1 8.89 8.02 10.69 10.2 1394 8/13/1997 5 26.62 5.75 16 1495 10/8/1998 7 21.65 5.94 17.6
4/11/1996 3 8.89 10.69 10.2 1395 8/13/1997 7 26.42 2.49 17 1496 10/8/1998 9 21.64 5.99 17.6
4/11/1996 5 8.93 10.7 10.2 1396 8/13/1997 9 26.01 3.14 18.4 1497 10/8/1998 11 21.61 6 17.6
4/11/1996 7 9.03 10.77 10.5 1397 9/15/1997 11 24.27 7.7 3.89 20.3 1498 10/8/1998 13 21.62 5.93 17.7
4/11/1996 9 9.02 10.81 10.6 1398 9/15/1997 1 24.48 7.99 7.61 17.2 1499 10/8/1998 15 21.67 5.86 17.7
5/23/1996 20.99 17.3 7.73 4.89 13 1399 9/15/1997 3 24.56 7.27 17.5 1500 10/8/1998 17 21.64 5.93 17.7
5/23/1996 1 22.42 8.08 8.52 1400 9/15/1997 5 24.68 6.95 18.1 1501 11/12/1998 13 13.08 8.04 8.03 19.2
5/23/1996 3 22.45 8.5 10.8 1401 9/15/1997 7 24.43 4.76 19.3 1502 11/12/1998 1 13.31 8.13 8.78 18.3
5/23/1996 5 21.06 7.29 11.2 1402 9/15/1997 9 24.32 4.08 20 1503 11/12/1998 3 13.29 8.75 18.3
5/23/1996 7 18.94 5.65 12.1 1403 10/9/1997 12 20.54 7.75 4.29 20.8 1504 11/12/1998 5 13.3 8.74 18.3
5/23/1996 9 17.92 5.82 12.7 1404 10/9/1997 1 21.56 8.11 7.97 18.6 1505 11/12/1998 7 13.3 8.64 18.3
5/23/1996 11 17.7 5.53 12.8 1405 10/9/1997 3 21.57 7.85 18.7 1506 11/12/1998 9 13.18 8.32 18.6
5/23/1996 13 17.67 5.59 12.8 1406 10/9/1997 5 21.37 6.45 18.9 1507 11/12/1998 11 13.07 8.01 19
5/23/1996 15 17.52 5.34 12.8 1407 10/9/1997 7 20.7 4.65 19.8 1508 12/10/1998 13 13.19 7.86 8.58 20
5/23/1996 17 17.36 4.99 13 1408 10/9/1997 9 20.6 4.5 20.3 1509 12/10/1998 1 12.76 7.88 8.92 19.1
5/23/1996 19 17.35 4.95 13 1409 10/9/1997 11 20.54 4.33 20.7 1510 12/10/1998 3 12.78 8.95 19.2
6/6/1996 17 18.92 7.56 5.32 12.2 1410 11/12/1997 11 13.25 7.89 8.1 19.7 1511 12/10/1998 5 12.82 8.91 19.2
6/6/1996 1 20.64 7.74 7.5 10.5 1411 11/12/1997 1 12.38 7.94 9.2 17.4 1512 12/10/1998 7 13.03 8.88 19.4
6/6/1996 3 20.52 7.28 10.6 1412 11/12/1997 3 12.78 8.99 18.1 1513 12/10/1998 9 13.11 8.77 19.7
6/6/1996 5 20.36 7.11 10.7 1413 11/12/1997 5 12.82 8.8 18.5 1514 12/10/1998 11 13.14 8.78 19.8
6/6/1996 7 20.03 6.16 10.8 1414 11/12/1997 7 13.18 8.27 19.4 1515 1/11/1999 16 4.23 7.63 11.03 19.9

Data from Rappahannock River Monitoring Station 3-RPP010.60
Windmill Point Resort & Yacht Club Harbor - VA0060569
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Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) 

1/11/1999 1 3.47 7.78 11.33 18.3 1617 1/13/2000 7 7.56 10.09 18.2 1718 2/8/2001 12 1.98 7.75 13.65 20.5
1/11/1999 3 3.53 11.36 18.8 1618 1/13/2000 9 7.62 10.01 18.6 1719 3/15/2001 1 7.32 7.62 10.7 18.1
1/11/1999 5 3.64 11.39 18.3 1619 1/13/2000 11 7.59 9.9 18.9 1720 3/15/2001 3 7.41 10.72 18.2
1/11/1999 7 3.76 11.32 18.3 1620 1/13/2000 13 7.57 9.87 19 1721 3/15/2001 5 7.4 10.62 18.3
1/11/1999 9 3.87 11.1 19.3 1621 1/13/2000 15 7.56 9.82 19.1 1722 3/15/2001 7 7.03 10.47 18.9
1/11/1999 11 4.16 10.93 19.4 1622 2/10/2000 13 1.95 7.43 12.85 18.8 1723 3/15/2001 9 6.94 10.59 19.1
1/11/1999 13 4.17 10.93 19.6 1623 2/10/2000 1 2.17 7.62 13.34 18.4 1724 3/15/2001 11 6.83 7.55 10.45 19.2
1/11/1999 15 4.2 10.95 19.5 1624 2/10/2000 3 2.08 13.01 18.5 1725 4/12/2001 1 12.81 7.78 9.04 15.7
2/11/1999 18 6.52 7.2 9.77 19.5 1625 2/10/2000 5 2.05 12.78 18.7 1726 4/12/2001 3 12.51 8.88 16.1
2/11/1999 1 7.29 7.3 9.97 17.3 1626 2/10/2000 7 2 12.42 18.7 1727 4/12/2001 5 12.35 8.89 16.3
2/11/1999 3 7.11 9.81 17.7 1627 2/10/2000 9 1.95 12.34 18.8 1728 4/12/2001 7 12.45 8.93 16.4
2/11/1999 5 7.09 9.6 18.5 1628 2/10/2000 11 1.94 12.61 18.8 1729 4/12/2001 9 12.5 8.75 16.5
2/11/1999 7 6.92 9.39 19.6 1629 3/9/2000 10 8.5 7.67 10.51 16.6 1730 4/12/2001 11 11.66 8.41 16.9
2/11/1999 9 6.75 9.3 19.3 1630 3/9/2000 1 10.35 7.74 10.56 15.5 1731 4/12/2001 13 11.32 8.36 17.3
2/11/1999 11 6.61 9.32 19.1 1631 3/9/2000 3 9.55 10.61 16 1732 4/12/2001 15 11.23 8.37 17.4
2/11/1999 13 6.57 9.34 19.3 1632 3/9/2000 5 9.28 10.53 16.2 1733 4/12/2001 17 11.18 8.37 17.4
2/11/1999 15 6.55 9.35 19.6 1633 3/9/2000 7 8.68 10.45 16.4 1734 4/12/2001 19 11.17 8.32 17.5
2/11/1999 17 6.52 9.44 19.7 1634 3/9/2000 9 8.54 10.47 16.6 1735 4/12/2001 20 11.14 7.66 8.3 17.5
3/18/1999 12 5.58 7.09 10.93 17 1635 4/6/2000 13 12.24 7.65 8.88 17.1 1736 5/10/2001 1 18.35 7.93 8.36 14.9
3/18/1999 1 6.01 7.16 10.53 16.9 1636 4/6/2000 1 12.41 7.67 9.16 15.3 1737 5/10/2001 3 18.35 8.39 14.9
3/18/1999 3 6 10.51 16.2 1637 4/6/2000 3 12.42 9.16 15.3 1738 5/10/2001 5 18.33 8.33 15.1
3/18/1999 5 5.98 10.52 16.9 1638 4/6/2000 5 12.43 9.14 15.3 1739 5/10/2001 7 17.85 7.49 15.3
3/18/1999 7 5.95 10.49 16.5 1639 4/6/2000 7 12.64 9.09 15.8 1740 5/10/2001 9 17.6 7.39 15.6
3/18/1999 9 5.72 10.48 16.8 1640 4/6/2000 9 12.64 9.02 16.3 1741 5/10/2001 11 17.32 7.12 15.9
3/18/1999 11 5.54 10.63 16.8 1641 4/6/2000 11 12.38 8.86 16.4 1742 5/10/2001 12 17.27 7.76 7.2 15.9
4/8/1999 17 10.15 7.81 9.87 16.9 1642 5/11/2000 10 16.29 7.81 6.4 13.8 1743 6/7/2001 1 22.91 7.51 9.36 13.9
4/8/1999 1 12.76 7.98 10.56 15.1 1643 5/11/2000 1 19.1 7.84 7.78 11.4 1744 6/7/2001 3 22.58 9.93 14.3
4/8/1999 3 12.82 10.53 15.1 1644 5/11/2000 3 19.12 7.79 11.4 1745 6/7/2001 5 22.48 10.03 14.5
4/8/1999 5 12.15 10.4 15.4 1645 5/11/2000 5 18.88 7.6 11.7 1746 6/7/2001 7 21.06 5.41 16.4
4/8/1999 7 11.11 10.12 15.7 1646 5/11/2000 7 18.08 7.01 12.3 1747 6/7/2001 9 20.83 4.76 16.8
4/8/1999 9 10.81 10.16 15.9 1647 5/11/2000 9 16.81 6.65 13.5 1748 6/7/2001 11 20.53 3.66 17.3
4/8/1999 11 10.74 10.1 16 1648 6/8/2000 12 20.5 8.03 6.93 13.7 1749 6/7/2001 12 20.5 8.28 3.67 17.4
4/8/1999 13 10.67 10 16.1 1649 6/8/2000 1 20.61 8.11 7.94 13.3 1750 7/12/2001 1 26.47 7.96 6.88 16.3
4/8/1999 15 10.42 9.87 16.3 1650 6/8/2000 3 20.63 7.9 13.4 1751 7/12/2001 3 26.48 6.82 16.4

5/10/1999 12 14.93 7.82 7.26 16.5 1651 6/8/2000 5 20.68 7.83 13.4 1752 7/12/2001 5 26.52 6.64 16.4
5/10/1999 1 17.69 7.92 8.28 15.1 1652 6/8/2000 7 20.71 7.56 13.5 1753 7/12/2001 7 26.2 4.93 17.1
5/10/1999 3 17.11 7.96 15.1 1653 6/8/2000 9 20.64 7.18 13.7 1754 7/12/2001 9 25.93 3.94 17.8
5/10/1999 5 16.83 7.7 15.4 1654 6/8/2000 11 20.57 7.03 13.7 1755 7/12/2001 11 26.04 7.75 4.41 18
5/10/1999 7 15.26 7.5 15.6 1655 7/6/2000 12 23.5 7.7 3.75 16.9 1756 8/9/2001 1 27.16 8.08 8.3 16.8
5/10/1999 9 15.23 7.24 16.2 1656 7/6/2000 1 23.76 8.09 7.38 16 1757 8/9/2001 3 26.98 7.81 17.2
5/10/1999 11 15.16 7.22 16.3 1657 7/6/2000 3 23.93 6.02 16.1 1758 8/9/2001 5 25.43 5.04 18.1
6/14/1999 20 23.34 7.74 4.96 16.9 1658 7/6/2000 5 23.5 3.87 16.5 1759 8/9/2001 7 24.85 3.93 18.5
6/14/1999 1 23.56 7.97 6.93 16.1 1659 7/6/2000 7 23.44 3.72 16.7 1760 8/9/2001 9 24.7 4.34 19.1
6/14/1999 3 23.54 6.5 16.2 1660 7/6/2000 9 23.46 3.81 16.8 1761 8/9/2001 11 24.63 4.07 19.1
6/14/1999 5 23.52 6.23 16.3 1661 7/6/2000 11 23.46 3.76 16.8 1762 8/9/2001 13 24.53 4.08 19.3
6/14/1999 7 23.5 5.92 16.4 1662 8/10/2000 12 25.81 7.31 0.49 17.7 1763 8/9/2001 15 24.47 4.14 19.5
6/14/1999 9 23.47 5.64 16.6 1663 8/10/2000 1 27.17 8.14 6.05 14.4 1764 8/9/2001 17 24.47 7.63 4.16 19.5
6/14/1999 11 23.47 5.4 16.7 1664 8/10/2000 3 27.15 5.81 14.5 1765 9/6/2001 1 25.79 7.9 6.24 17.2
6/14/1999 13 23.36 4.97 16.9 1665 8/10/2000 5 26.92 4.66 15.9 1766 9/6/2001 3 25.78 6.22 17.2
6/14/1999 15 23.34 4.88 16.9 1666 8/10/2000 7 26.07 1.31 17.3 1767 9/6/2001 5 25.83 6.19 17.2
6/14/1999 17 23.34 4.89 16.9 1667 8/10/2000 9 25.89 0.51 17.5 1768 9/6/2001 7 26.08 6.03 17.3
6/14/1999 19 23.34 4.89 16.9 1668 8/10/2000 11 25.81 0.44 17.7 1769 9/6/2001 9 26.04 4.71 18
7/8/1999 18 24.32 7.31 2.51 17.1 1669 9/12/2000 19 23.42 7.44 4.51 17.8 1770 9/6/2001 11 26.01 3.57 18.4
7/8/1999 1 27.97 8.18 7.75 14.8 1670 9/12/2000 1 24.66 8.03 7.85 14.7 1771 9/6/2001 12 26 7.64 3.51 18.4
7/8/1999 3 27.93 7.45 14.9 1671 9/12/2000 3 24.79 7.93 14.8 1772 10/4/2001 1 19.81 7.87 8 18.1
7/8/1999 5 26.34 4.92 16 1672 9/12/2000 5 24.74 7.65 14.9 1773 10/4/2001 3 19.81 7.96 18.2
7/8/1999 7 25.51 4.21 16.7 1673 9/12/2000 7 23.88 3.85 15.6 1774 10/4/2001 5 19.81 7.85 18.2
7/8/1999 9 24.91 3.33 16.9 1674 9/12/2000 9 23.59 3.69 16.2 1775 10/4/2001 7 19.79 7.56 18.3
7/8/1999 11 24.51 2.75 17 1675 9/12/2000 11 23.48 4.09 16.7 1776 10/4/2001 9 19.59 6.64 18.7
7/8/1999 13 24.5 2.75 17 1676 9/12/2000 13 23.48 4.55 17.2 1777 10/4/2001 11 19.45 7.13 18.8
7/8/1999 15 24.47 2.68 17 1677 9/12/2000 15 23.42 4.36 17.4 1778 10/4/2001 12 19.29 7.7 6.85 18.9
7/8/1999 17 24.38 2.54 17.1 1678 9/12/2000 17 23.42 4.39 17.6 1779 11/8/2001 1 14.03 7.73 8.74 20
8/5/1999 12 28.49 8.08 5.4 18.2 1679 10/12/2000 11 17.83 7.87 7.24 16.3 1780 11/8/2001 3 14.04 8.75 20
8/5/1999 1 28.5 8.06 5 18.2 1680 10/12/2000 1 17.24 7.97 7.89 15.7 1781 11/8/2001 5 14 8.7 20
8/5/1999 3 28.51 5.15 18.2 1681 10/12/2000 3 17.24 7.93 15.7 1782 11/8/2001 7 14.41 8.44 20.3
8/5/1999 5 28.5 5.19 18.1 1682 10/12/2000 5 17.22 7.9 15.7 1783 11/8/2001 9 14.45 8.39 20.6
8/5/1999 7 28.5 5.27 18.1 1683 10/12/2000 7 17.36 7.71 15.8 1784 11/8/2001 11 14.36 8.49 20.7
8/5/1999 9 28.5 5.22 18.2 1684 10/12/2000 9 17.88 6.96 16.1 1785 11/8/2001 13 14.35 7.64 8.61 20.7
8/5/1999 11 28.48 5.34 18.2 1685 11/13/2000 1 13.8 7.9 8.84 16.6 1786 12/6/2001 1 13.19 7.72 9.11 20.3
9/9/1999 11 21.88 7.61 4.64 19.7 1686 11/13/2000 3 13.95 8.76 16.7 1787 12/6/2001 3 13.35 8.91 20.5
9/9/1999 1 22.49 7.76 6.25 18 1687 11/13/2000 5 14.05 8.61 16.7 1788 12/6/2001 5 13.39 8.46 20.9
9/9/1999 3 22.49 6.11 18.1 1688 11/13/2000 7 14.12 8.47 16.9 1789 12/6/2001 7 13.38 8.28 21
9/9/1999 5 22.12 5.97 18.3 1689 11/13/2000 9 14.42 7.97 17.5 1790 12/6/2001 9 13.33 8.24 21.3
9/9/1999 7 22.11 5.65 18.4 1690 11/13/2000 11 14.48 7.73 18 1791 12/6/2001 11 13.33 8.26 21.3
9/9/1999 9 21.98 4.86 18.7 1691 11/13/2000 13 14.6 7.25 19 1792 12/6/2001 13 13.33 8.3 21.3

10/12/1999 12 19.72 7.72 5.7 19.7 1692 11/13/2000 15 14.67 6.96 19.6 1793 12/6/2001 14 13.3 7.57 8.36 21.3
10/12/1999 1 19.77 7.86 7.32 17.2 1693 11/13/2000 17 14.7 6.89 19.8 1794 1/16/2002 1 4.92 7.15 10.88 21.5
10/12/1999 3 19.98 6.86 17.4 1694 11/13/2000 18 14.7 7.72 6.98 19.8 1795 1/16/2002 3 4.99 10.88 21.5
10/12/1999 5 20.05 5.86 18.2 1695 12/7/2000 1 5.91 7.91 11.27 18.1 1796 1/16/2002 5 4.94 10.89 21.5
10/12/1999 7 19.85 5.79 19.4 1696 12/7/2000 3 5.95 11.25 18.1 1797 1/16/2002 7 4.97 10.88 21.6
10/12/1999 9 19.77 5.55 19.5 1697 12/7/2000 5 6.26 10.84 18.7 1798 1/16/2002 9 4.95 10.86 21.7
10/12/1999 11 19.74 5.63 19.5 1698 12/7/2000 7 6.5 10.59 19.2 1799 1/16/2002 11 5 10.72 22
11/4/1999 15 15.39 7.88 8.39 18.6 1699 12/7/2000 9 6.54 10.52 19.4 1800 1/16/2002 13 5.05 10.7 22.2
11/4/1999 1 14.95 7.9 8.56 18.2 1700 12/7/2000 11 6.55 10.45 19.6 1801 1/16/2002 15 5.06 7.11 10.77 22.2
11/4/1999 3 15 8.52 18.3 1701 12/7/2000 13 6.57 10.41 19.7 1802 2/14/2002 1 6.49 7.24 10.2 21
11/4/1999 5 15.07 8.49 18.3 1702 12/7/2000 15 6.57 10.31 19.8 1803 2/14/2002 3 6.39 10.21 21.1
11/4/1999 7 15.2 8.41 18.4 1703 12/7/2000 17 6.6 10.17 19.8 1804 2/14/2002 5 6.41 10.24 21
11/4/1999 9 15.31 8.36 18.4 1704 12/7/2000 18 6.6 7.85 10.39 19.9 1805 2/14/2002 7 6.53 10.19 21.1
11/4/1999 11 15.32 8.37 18.5 1705 1/18/2001 1 2.41 7.78 12.88 19.3 1806 2/14/2002 9 6.65 10.15 21.3
11/4/1999 13 15.33 8.39 18.5 1706 1/18/2001 3 2.41 12.75 19.6 1807 2/14/2002 11 6.62 10.09 21.3
12/9/1999 12 9.82 7.67 9.52 19.5 1707 1/18/2001 5 2.43 12.62 19.6 1808 2/14/2002 13 6.59 10.01 21.5
12/9/1999 1 9.45 7.75 9.93 18.5 1708 1/18/2001 7 2.26 12.51 19.9 1809 2/14/2002 14 6.54 7.2 10.03 21.5
12/9/1999 3 9.79 9.75 18.9 1709 1/18/2001 9 2.21 12.48 20 1810 3/14/2002 1 9.25 9.79 21.2
12/9/1999 5 9.79 9.68 19 1710 1/18/2001 11 2.19 12.46 20.1 1811 3/14/2002 3 9.25 9.79 21.2
12/9/1999 7 9.78 9.41 19.1 1711 1/18/2001 12 2.18 7.66 12.47 20.2 1812 3/14/2002 5 9.22 9.84 21.2
12/9/1999 9 9.82 9.42 19.4 1712 2/8/2001 1 2.93 7.85 13.51 19.4 1813 3/14/2002 7 9.19 9.88 21.3
12/9/1999 11 9.82 9.45 19.5 1713 2/8/2001 3 2.63 13.55 19.7 1814 3/14/2002 9 9.07 9.94 21.2
1/13/2000 16 7.49 7.63 9.79 19.1 1714 2/8/2001 5 2.63 13.33 20.1 1815 3/14/2002 11 8.99 9.89 21.2
1/13/2000 1 7.45 7.73 10.3 17.9 1715 2/8/2001 7 2.33 13.35 20.3 1816 3/14/2002 13 8.88 9.73 21.8
1/13/2000 3 7.46 10.27 17.9 1716 2/8/2001 9 2.24 13.33 20.4 1817 4/11/2002 1 13.13 7.9 9.5 19.8
1/13/2000 5 7.49 10.15 18 1717 2/8/2001 11 2.09 13.51 20.5 1818 4/11/2002 3 13.13 9.3 19.9

Data from Rappahannock River Monitoring Station 3-RPP010.60
Windmill Point Resort & Yacht Club Harbor - VA0060569

Continued on next page . . .
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Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) 

4/11/2002 5 13.17 9.25 19.9 1920 7/2/2003 9 22.61 7.23 0.21 12.65 2021 9/14/2004 14 25.51 7.41 2.63 16.61
4/11/2002 7 13.05 8.99 20.1 1921 7/2/2003 11 22.38 7.24 0.24 13.45 2022 10/14/2004 1 19.72 8.1 7.77 10.76
4/11/2002 9 12.99 9.03 20.3 1922 7/2/2003 12 22.33 7.24 0.3 13.91 2023 10/14/2004 3 19.78 8.09 7.75 10.76
4/11/2002 11 12.57 7.71 8.86 20.7 1923 8/14/2003 1 27.55 8.4 9.01 12.9 2024 10/14/2004 5 20.02 8.07 7.49 10.91
5/16/2002 1 19.3 7.87 8.05 18.5 1924 8/14/2003 3 27.65 8.43 9 13.02 2025 10/14/2004 7 20.09 8.07 7.37 11.04
5/16/2002 3 19.33 7.87 8.08 18.5 1925 8/14/2003 5 27.69 8.3 7.64 13.49 2026 10/14/2004 9 20.09 8.06 7.37 11.05
6/13/2002 1 24.83 8.03 7.34 18.7 1926 8/14/2003 7 27.37 8.22 6.37 13.97 2027 10/14/2004 11 20.1 8.06 7.5 11.07
6/13/2002 3 24.86 8.02 7.2 18.7 1927 8/14/2003 9 26.81 7.82 3.4 14.54 2028 11/22/2004 1 12.42 8.11 10.95 10.91
6/13/2002 5 24.73 7.95 6.3 18.8 1928 8/14/2003 11 26.67 7.73 2.86 14.71 2029 11/22/2004 3 12.35 8.09 10.74 11.28
6/13/2002 7 24.21 7.84 5.7 19 1929 8/14/2003 12 26.5 7.67 2.51 15.02 2030 11/22/2004 5 12.32 8.03 10.31 12.07
6/13/2002 9 24.11 7.83 5.7 19 1930 9/11/2003 1 24.37 7.95 6.88 13.1 2031 11/22/2004 7 12.13 7.94 9.87 12.82
6/13/2002 11 24.09 7.83 5.66 19 1931 9/11/2003 3 24.37 7.95 6.88 13.12 2032 11/22/2004 9 12.13 7.92 9.69 13.6
6/13/2002 13 23.6 7.78 5.3 19 1932 9/11/2003 5 24.59 7.93 6.93 13.41 2033 11/22/2004 11 12.18 7.9 9.52 13.9
7/11/2002 1 27.56 7.91 5.12 18.6 1933 9/11/2003 7 24.76 7.9 6.64 13.87 2034 12/21/2004 1 5.68 8.04 12.77 12.15
7/11/2002 3 27.57 7.91 5.09 18.6 1934 9/11/2003 9 25.02 7.82 5.06 14.38 2035 12/21/2004 3 5.72 8.04 13.29 12.14
7/11/2002 5 27.56 7.9 5.01 18.6 1935 9/11/2003 11 25.22 7.58 2.68 15.67 2036 12/21/2004 5 5.76 8.05 12.45 12.19
7/11/2002 7 27.54 7.89 4.82 18.7 1936 9/11/2003 12 25.26 7.49 2.21 16.16 2037 12/21/2004 7 5.95 8.07 12.47 12.3
7/11/2002 9 27.54 7.86 4.73 18.7 1937 10/9/2003 1 20.34 8.2 9.44 11.24 2038 12/21/2004 9 6.74 8.12 12.05 12.69
7/11/2002 11 27.5 7.72 2.91 18.8 1938 10/9/2003 3 20.36 8.21 9.35 11.24 2039 12/21/2004 11 6.88 8.12 12.27 12.84
7/11/2002 13 27.19 7.65 2.45 20 1939 10/9/2003 5 20.34 7.91 7.29 11.61 2040 12/21/2004 13 6.92 8.11 14.01 12.87
7/11/2002 15 27.14 7.64 2.45 19.9 1940 10/9/2003 7 20.33 7.71 5.96 12.04 2041 1/12/2005 1 6.93 8.36 13.93 11.17
8/7/2002 1 28.01 7.8 4.95 19 1941 10/9/2003 9 20.44 7.46 4.04 13.87 2042 1/12/2005 3 6.9 8.35 13.73 11.3
8/7/2002 3 28.02 7.8 4.93 19.2 1942 10/9/2003 11 20.45 7.46 3.82 14.72 2043 1/12/2005 5 6.85 8.32 13.49 11.38
8/7/2002 5 28.01 7.79 4.86 19.1 1943 10/9/2003 13 20.52 7.41 3.69 14.92 2044 1/12/2005 7 6.75 8.28 13.36 11.58
8/7/2002 7 27.98 7.77 4.67 19.2 1944 11/6/2003 1 17.82 7.97 8.94 12.72 2045 1/12/2005 9 6.7 8.26 13.22 11.62
8/7/2002 9 28.28 7.61 2.76 19.4 1945 11/6/2003 3 17.35 7.85 8.14 13.31 2046 1/12/2005 11 6.69 8.25 13.07 11.64
8/7/2002 11 28.09 7.38 1.21 19.8 1946 11/6/2003 5 16.59 7.78 7.6 14.03 2047 2/9/2005 1 3.34 7.99 14.44 10.31
8/7/2002 13 27.99 7.34 0.79 20.1 1947 11/6/2003 7 16.48 7.75 7.44 14.24 2048 2/9/2005 3 3.31 7.98 14.32 10.37
8/7/2002 15 27.89 7.31 0.6 20.3 1948 11/6/2003 9 16.5 7.77 7.49 14.3 2049 2/9/2005 5 3.06 7.95 14.2 10.51

9/12/2002 1 24.84 7.88 6.11 20 1949 11/6/2003 11 16.5 7.78 7.59 14.36 2050 2/9/2005 7 2.61 7.87 13.96 10.99
9/12/2002 3 24.86 7.87 6.21 20 1950 11/6/2003 13 16.5 7.78 7.54 14.37 2051 2/9/2005 9 2.15 7.79 13.76 11.65
9/12/2002 5 24.86 7.87 6.24 20 1951 11/6/2003 15 16.51 7.77 7.56 14.37 2052 2/9/2005 11 2.02 7.74 13.61 12.19
9/12/2002 7 24.88 7.87 6.14 20 1952 11/6/2003 17 16.52 7.77 7.63 14.39 2053 2/9/2005 13 1.92 7.71 13.55 12.48
9/12/2002 9 24.88 7.86 6.03 20 1953 12/4/2003 1 8.42 7.9 11.01 10.27 2054 2/9/2005 14 1.67 7.64 13.48 13.54
9/12/2002 11 24.88 7.86 6.14 20 1954 12/4/2003 3 9.04 7.96 10.96 10.78 2055 3/10/2005 1 4.27 7.91 12.75 10.69
9/12/2002 12 24.89 7.86 6.92 20 1955 12/4/2003 5 9.14 7.97 10.91 10.96 2056 3/10/2005 3 4.43 7.88 12.66 10.95

10/10/2002 1 23.1 7.61 6.13 21.1 1956 12/4/2003 7 9.87 8.03 10.47 12.82 2057 3/10/2005 5 4.4 7.9 12.71 11.29
10/10/2002 3 23.11 7.6 6.13 21.1 1957 12/4/2003 9 9.79 8.08 10.18 13.64 2058 3/10/2005 7 4.38 7.91 12.7 11.47
10/10/2002 5 23.16 7.59 6.11 21.2 1958 12/4/2003 11 9.78 8.08 10.13 13.82 2059 3/10/2005 9 4.48 7.89 12.64 11.8
10/10/2002 7 23.05 7.61 6.29 21.2 1959 12/4/2003 13 9.79 8.09 10.17 13.88 2060 3/10/2005 11 4.44 7.88 12.59 11.97
10/10/2002 9 23.02 7.61 6.33 21.1 1960 12/4/2003 15 9.79 8.09 10.17 13.89 2061 3/10/2005 13 4.4 7.87 12.62 12.19
10/10/2002 11 23.03 7.61 6.32 21.2 1961 1/8/2004 1 5.99 8.02 12.14 9.37 2062 3/10/2005 15 4.38 7.85 12.61 12.21
10/10/2002 12 23.03 7.6 6.37 21.1 1962 1/8/2004 3 6.06 8.01 12.09 9.39 2063 4/7/2005 1 11.8 8.17 12.15 8.96
11/25/2002 1 10.16 10.17 18.2 1963 1/8/2004 5 6.3 8 11.97 9.57 2064 4/7/2005 3 11.77 8.16 12.18 9.01
11/25/2002 3 10.75 9.81 18.7 1964 1/8/2004 7 6.5 8 11.86 9.71 2065 4/7/2005 5 11.75 8.16 12.25 9.22
11/25/2002 5 10.8 9.47 18.9 1965 1/8/2004 9 6.79 7.96 11.57 10.12 2066 4/7/2005 7 9.77 7.95 11.77 11.4
11/25/2002 7 10.95 9.4 19.1 1966 1/8/2004 10 6.78 7.88 11.48 10.66 2067 4/7/2005 9 8.93 7.78 11.5 13.06
11/25/2002 9 11.11 9.15 19.3 1967 2/11/2004 1 1.83 7.52 13.1 9.63 2068 4/7/2005 11 8.67 7.6 11.18 13.85
11/25/2002 11 11.14 9.03 19.5 1968 2/11/2004 3 1.81 7.52 13.1 9.73 2069 5/12/2005 1 17.35 8.28 10.09 11.04
11/25/2002 13 11.15 9.07 19.5 1969 2/11/2004 5 1.85 7.53 13.03 9.8 2070 5/12/2005 3 17.35 8.21 9.7 11.25
12/17/2002 1 4.98 11.23 18.2 1970 2/11/2004 7 1.95 7.52 12.97 9.89 2071 5/12/2005 5 16.87 8.19 9.55 11.26
12/17/2002 3 5.01 11.26 18.2 1971 2/11/2004 9 1.75 7.53 13.02 10.11 2072 5/12/2005 7 16.47 8.13 9.11 11.3
12/17/2002 5 5.09 11.24 18.4 1972 2/11/2004 10 1.74 7.53 13.03 10.15 2073 5/12/2005 9 15.68 8.03 8.65 11.35
12/17/2002 7 5.19 11.2 18.6 1973 3/15/2004 1 7.7 8.03 12.79 11.71 2074 5/12/2005 11 15.49 7.99 8.54 11.47
12/17/2002 9 5.31 11.14 18.9 1974 3/15/2004 3 7.7 8.03 12.65 11.72 2075 5/12/2005 12 15.32 7.92 8.24 11.64
12/17/2002 11 5.34 11.14 18.9 1975 3/15/2004 5 7.68 8.02 12.6 11.73 2076 6/9/2005 1 24.25 8.24 8.39 10.71
12/17/2002 13 5.36 11.22 19 1976 3/15/2004 7 7.62 8.01 12.53 11.8 2077 6/9/2005 3 23.93 8.17 8.07 10.82
12/17/2002 14 5.37 11.3 19 1977 3/15/2004 9 7.36 7.96 12.45 12.15 2078 6/9/2005 5 22.13 7.96 7.2 10.97

2/6/2003 1 1.66 7.58 12.38 15.5 1978 3/15/2004 11 7.17 7.93 12.48 12.39 2079 6/9/2005 7 20.65 7.61 5.65 11.45
2/6/2003 3 1.7 7.56 12.37 15.5 1979 4/8/2004 1 9.34 7.83 11.54 12.48 2080 6/9/2005 9 19.92 7.62 5.37 12.35
2/6/2003 5 1.83 7.55 12.31 15.6 1980 4/8/2004 3 9.22 7.83 11.41 12.85 2081 6/9/2005 11 19.42 7.67 5.24 13.34
2/6/2003 7 1.73 7.51 12.24 15.7 1981 4/8/2004 5 9.12 7.83 11.38 12.97 2082 6/9/2005 12 19.33 7.63 5.14 13.45
2/6/2003 9 1.67 7.48 12.26 15.8 1982 4/8/2004 7 8.98 7.82 11.29 13.15 2083 7/7/2005 1 27.33 8.22 6.95 13.44
2/6/2003 11 1.71 7.48 12.29 15.9 1983 4/8/2004 9 8.77 7.81 11.23 13.29 2084 7/7/2005 3 27.33 8.22 6.99 13.43
2/6/2003 13 1.67 7.44 12.28 16 1984 4/8/2004 11 8.49 7.8 11.1 13.58 2085 7/7/2005 5 27.26 8.1 6.1 13.55
2/6/2003 15 1.59 7.4 12.28 16.2 1985 4/8/2004 12 8.36 7.8 11.28 14.01 2086 7/7/2005 7 25.94 7.57 2.38 14.95

3/10/2003 1 5.41 7.96 13.17 12 1986 5/6/2004 1 16.4 8.27 10.66 10.66 2087 7/7/2005 9 24.85 7.43 1.29 16.29
3/10/2003 3 5.49 7.95 13.14 12 1987 5/6/2004 3 16.56 8.25 10.81 10.83 2088 7/7/2005 11 23.98 7.31 0.57 17.41
3/10/2003 5 4.94 7.82 13.09 12.9 1988 5/6/2004 5 16.6 8.23 10.35 11.01 2089 7/7/2005 12 23.92 7.32 0.64 17.47
3/10/2003 7 4.06 7.69 12.47 14.2 1989 5/6/2004 7 15.81 7.95 8.64 12.81 2090 8/9/2005 1 28.74 8.16 7.34 14.34
3/10/2003 9 3.73 7.62 12.33 15.3 1990 5/6/2004 9 15.72 7.93 8.57 12.98 2091 8/9/2005 3 28.76 8.14 7.06 14.37
3/10/2003 11 3.74 7.6 12.36 15.3 1991 5/6/2004 11 15.66 7.91 8.45 13.06 2092 8/9/2005 5 28.98 7.85 4.27 14.95
3/10/2003 12 3.75 7.37 12.32 15.3 1992 6/3/2004 1 23.31 7.89 7.29 12.08 2093 8/9/2005 7 29 7.78 3.6 15.04
4/3/2003 1 10.62 8.51 10.62 10.9 1993 6/3/2004 3 23.34 7.94 6.93 12.09 2094 8/9/2005 9 28.78 7.49 1.46 15.72
4/3/2003 3 10.65 8.56 10.57 10.9 1994 6/3/2004 5 23.35 7.91 6.8 12.11 2095 8/9/2005 11 28.54 7.42 0.89 16.35
4/3/2003 5 10.69 8.65 10.43 11 1995 6/3/2004 7 23.39 7.81 5.9 12.41 2096 9/12/2005 1 25.6 7.83 6.29 16.36
4/3/2003 7 9.36 8.64 9.46 13.5 1996 6/3/2004 9 22.61 7.4 2.27 14.14 2097 9/12/2005 3 25.59 7.82 6.27 16.38
4/3/2003 9 8.81 8.65 9.61 15.4 1997 6/3/2004 11 22.18 7.31 1.62 14.77 2098 9/12/2005 5 25.6 7.83 6.26 16.38
4/3/2003 11 8.73 8.64 9.62 15.9 1998 6/3/2004 12 22.18 7.32 1.69 14.8 2099 9/12/2005 7 25.61 7.83 6.29 16.38
4/3/2003 13 8.71 8.62 9.71 16 1999 7/8/2004 1 26.99 8.29 8.02 13.26 2100 9/12/2005 9 25.61 7.82 6.22 16.39
4/3/2003 14 8.71 8.56 9.77 16.1 2000 7/8/2004 3 26.98 8.28 8.02 13.31 2101 9/12/2005 11 25.59 7.8 6.17 16.43

5/15/2003 1 17.84 8.58 9.31 10.96 2001 7/8/2004 5 26.61 7.92 4.85 14.22 2102 10/4/2005 1 23.49 8.1 8.52 16.87
5/15/2003 3 17.83 8.58 9.25 10.96 2002 7/8/2004 7 26.19 7.87 3.67 15.14 2103 10/4/2005 3 23.52 8.1 8.55 16.91
5/15/2003 5 17.83 8.58 8.79 10.97 2003 7/8/2004 9 25.7 7.69 2.29 15.75 2104 10/4/2005 5 23.71 7.91 6.07 17.28
5/15/2003 7 17.08 8.15 6.46 12.58 2004 7/8/2004 11 25.52 7.62 1.81 15.97 2105 10/4/2005 7 24.03 7.6 4.09 17.89
5/15/2003 9 16.45 7.85 5.28 14.26 2005 7/8/2004 13 25.36 7.59 1.48 16.23 2106 10/4/2005 9 24.05 7.56 3.65 18.3
5/15/2003 11 15.47 7.54 3.92 16.4 2006 7/8/2004 14 25.3 7.57 1.45 16.38 2107 10/4/2005 11 24.02 7.55 3.61 18.51
5/15/2003 13 15.04 7.45 3.61 17.65 2007 8/4/2004 1 27.39 8.22 7.75 13.21 2108 11/1/2005 1 13.97 8.12 11.23 15.14
5/15/2003 14 14.98 7.44 3.78 17.86 2008 8/4/2004 3 27.4 8.21 7.7 13.22 2109 11/1/2005 3 14.58 8.05 10.47 15.84
6/12/2003 1 22.37 8.04 7.35 9.83 2009 8/4/2004 5 27.43 8.17 7.41 13.44 2110 11/1/2005 5 14.82 7.96 9.79 16.66
6/12/2003 3 22.12 8.04 7.21 10.22 2010 8/4/2004 7 27.46 8.12 7.03 13.75 2111 11/1/2005 7 14.82 7.89 9.4 17.2
6/12/2003 5 21.51 7.96 6.64 11.25 2011 8/4/2004 9 27.1 7.84 4.42 15.42 2112 11/1/2005 9 14.8 7.89 9.43 17.46
6/12/2003 7 19.2 7.41 3.2 13.12 2012 8/4/2004 11 27.09 7.84 4.4 15.46 2113 11/1/2005 11 14.77 7.89 9.37 17.59
6/12/2003 9 18.98 7.36 2.9 13.27 2013 8/4/2004 12 27.05 7.82 4.18 15.61 2114 11/1/2005 12 14.75 7.89 9.45 17.64
6/12/2003 11 18.35 7.27 2.19 13.85 2014 9/14/2004 1 25.47 8.29 9.12 12.17 2115 12/7/2005 1 7.99 8.13 9.61 15.98
6/12/2003 13 18.27 7.24 2.12 13.92 2015 9/14/2004 3 25.71 8.05 7.67 12.86 2116 12/7/2005 3 8.27 8.13 9.48 16.22
6/12/2003 14 18.22 7.24 2.13 13.94 2016 9/14/2004 5 25.7 8.07 7.85 12.97 2117 12/7/2005 5 8.31 8.13 9.42 16.28
7/2/2003 1 26.74 8.75 8.85 9.41 2017 9/14/2004 7 25.63 7.76 5.7 14.23 2118 12/7/2005 7 8.5 8.12 9.34 16.51
7/2/2003 3 26.84 8.76 8.91 9.47 2018 9/14/2004 9 25.59 7.64 4.29 15.21 2119 12/7/2005 9 8.93 8.13 9.24 16.97
7/2/2003 5 25.57 8.15 4.55 10.32 2019 9/14/2004 11 25.55 7.5 3.24 15.96 2120 12/7/2005 11 8.94 8.11 9.16 17.37
7/2/2003 7 23.67 7.24 0.22 11.24 2020 9/14/2004 13 25.52 7.43 2.73 16.46 2121 12/7/2005 12 8.96 8.11 9.2 17.38

Data from Rappahannock River Monitoring Station 3-RPP010.60
Windmill Point Resort & Yacht Club Harbor - VA0060569
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Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) 

1/4/2006 1 6.07 7.98 11.3 14.78 2223 6/6/2007 1 22.8 7.9 7 12.5 2324 5/14/2008 9 17.6 7.7 7.3 13
1/4/2006 3 6.06 7.98 11.21 14.98 2224 6/6/2007 2 22.8 7.9 7 12.6 2325 5/14/2008 10 17.6 7.7 7.3 13.1
1/4/2006 5 6.04 7.97 11.15 15.04 2225 6/6/2007 3 22.8 8 7 12.6 2326 6/10/2008 1 26.9 8.2 8.5 10.2
1/4/2006 7 6.02 7.97 11.24 15.06 2226 6/6/2007 4 22.8 7.9 6.8 12.7 2327 6/10/2008 2 26.6 8.1 7.7 10.6
1/4/2006 9 6.02 7.96 10.94 15.17 2227 6/6/2007 5 22.7 7.9 6.7 12.9 2328 6/10/2008 3 24.3 7.7 5.6 11.2
1/4/2006 11 6.01 7.96 10.96 15.26 2228 6/6/2007 6 22.7 7.9 6.3 13 2329 6/10/2008 4 23.8 7.6 5.3 11.5
1/4/2006 13 6 7.96 10.93 15.4 2229 6/6/2007 7 22.5 7.8 5.3 14 2330 6/10/2008 5 23 7.6 4.9 12
3/8/2006 1 5.2 8.2 14.2 11.71 2230 6/6/2007 8 21.2 7.7 5 15.7 2331 6/10/2008 6 22.9 7.6 4.9 12.1
3/8/2006 3 5.5 8.2 13.9 11.97 2231 6/6/2007 9 20.9 7.7 4.9 16 2332 6/10/2008 7 22.9 7.6 4.8 12.2
3/8/2006 5 5.6 8.2 13.9 12.34 2232 6/6/2007 10 20.8 7.7 5.2 16.4 2333 6/10/2008 8 22.8 7.6 4.8 12.3
3/8/2006 7 5.7 8.2 13.9 12.57 2233 7/11/2007 1 27.9 8.1 6.8 15.2 2334 6/10/2008 9 22.8 7.6 4.8 12.3
3/8/2006 9 5.5 8.1 13.3 12.94 2234 7/11/2007 2 27.9 8.1 6.7 15.2 2335 7/8/2008 1 26.4 8 7 13
3/8/2006 11 5.4 8.1 12.9 13.06 2235 7/11/2007 3 27.9 8.1 6.5 15.2 2336 7/8/2008 2 26.4 8 6.9 13.1
3/8/2006 12 5.3 8 12.7 13.16 2236 7/11/2007 4 27.9 8.1 5.9 15.2 2337 7/8/2008 3 26.4 7.8 6.3 13.1

4/10/2006 1 11.9 8.3 9.9 12.8 2237 7/11/2007 5 26.1 7.5 2.9 16.1 2338 7/8/2008 4 26.4 7.8 5.3 13.4
4/10/2006 3 12 8.3 9.9 12.9 2238 7/11/2007 6 25.8 7.5 2.7 16.9 2339 7/8/2008 5 26.2 7.6 3.8 13.7
4/10/2006 5 12.2 8.3 9.7 13 2239 7/11/2007 7 25.3 7.4 2.6 17.5 2340 7/8/2008 6 26 7.4 2.7 13.9
4/10/2006 7 12.2 8.2 9 13.5 2240 7/11/2007 8 25.2 7.4 2.6 17.6 2341 7/8/2008 7 25.9 7.4 2.2 14.4
4/10/2006 9 11.4 7.8 7.8 14.9 2241 7/11/2007 9 25.2 7.4 2.7 17.6 2342 7/8/2008 8 25.8 7.4 2.2 14.3
4/10/2006 11 11.2 7.7 7.7 15.2 2242 7/11/2007 10 25.2 7.4 3.5 17.7 2343 7/8/2008 9 25.8 7.4 2.1 14.5
5/23/2006 1 19.1 7.9 8.7 14.2 2243 8/9/2007 1 29.7 8.1 6.7 16.7 2344 8/12/2008 1 26.7 8.1 6.7 14.6
5/23/2006 3 19.1 7.9 8.6 14.3 2244 8/9/2007 2 29.7 8.1 6.7 16.7 2345 8/12/2008 2 26.7 8.1 6.6 14.6
5/23/2006 5 19.1 7.9 8.4 14.3 2245 8/9/2007 3 29.7 8.1 6.6 16.7 2346 8/12/2008 3 26.7 8 6.6 14.6
5/23/2006 7 19.2 7.8 7.7 15 2246 8/9/2007 4 29.6 8 5.8 17 2347 8/12/2008 4 26.7 8 6.5 14.6
5/23/2006 9 18.1 7.5 5 17.2 2247 8/9/2007 5 28.7 7.8 4.3 17.8 2348 8/12/2008 5 26.7 8 6.5 14.6
5/23/2006 11 17.9 7.4 4.7 17.5 2248 8/9/2007 6 28.5 7.8 3.7 18 2349 8/12/2008 6 26.7 8 6.4 14.6
6/19/2006 1 23.5 8 8.5 15.7 2249 8/9/2007 7 27.4 7.6 2.6 19.2 2350 8/12/2008 7 26.7 8 6.4 14.6
6/19/2006 5 23.5 8 8.3 15.7 2250 8/9/2007 8 27.3 7.6 2.3 19.3 2351 8/12/2008 8 26.8 8 5.8 14.7
6/19/2006 7 23.5 8 7.9 15.7 2251 8/9/2007 9 27 7.5 1.9 19.7 2352 8/12/2008 9 26.8 8 5.1 14.8
6/19/2006 9 22.9 7.7 6 15.8 2252 8/9/2007 10 27 7.5 1.9 19.7 2353 9/18/2008 1 24.1 7.9 6.9 15.4
6/19/2006 11 22.5 7.7 5.6 16 2253 9/12/2007 1 27 7.7 5.1 18.2 2354 9/18/2008 2 24.1 7.9 6.8 15.4
6/19/2006 12 22.5 7.7 5.6 16 2254 9/12/2007 2 27 7.7 5.1 18.2 2355 9/18/2008 3 24.1 7.9 6.8 15.4
7/12/2006 1 26.6 7.9 7.2 15.4 2255 9/12/2007 3 27 7.7 5.1 18.2 2356 9/18/2008 4 24.1 7.9 6.8 15.4
7/12/2006 3 26.6 7.9 6.8 15.4 2256 9/12/2007 4 27 7.7 5 18.2 2357 9/18/2008 5 24.2 7.9 6.3 15.4
7/12/2006 5 26.2 7.4 4.2 15.9 2257 9/12/2007 5 27 7.7 4.9 18.2 2358 9/18/2008 6 24.7 7.7 4.7 16.1
7/12/2006 7 26.2 7.4 3.7 15.9 2258 9/12/2007 6 27 7.7 4.8 18.3 2359 9/18/2008 7 25.1 7.5 4 17.3
7/12/2006 9 26.2 7.4 3.7 16 2259 9/12/2007 7 27 7.7 4.1 18.3 2360 9/18/2008 8 25.1 7.6 4.3 18.1
7/12/2006 11 26.2 7.4 3.7 16 2260 9/12/2007 8 27 7.5 2.9 19.4 2361 9/18/2008 9 25.1 7.7 4.6 18.4
8/9/2006 1 29.4 8 5.3 14.9 2261 9/12/2007 9 26.9 7.6 3.2 20 2362 10/15/2008 1 20.9 8 8.4 16.5
8/9/2006 3 29.4 8 5.3 14.9 2262 9/12/2007 10 26.9 7.6 3 20.2 2363 10/15/2008 2 20.9 8 8.4 16.5
8/9/2006 5 29.4 8 5.1 15 2263 10/10/2007 1 24.9 7.9 7 18.9 2364 10/15/2008 3 21 8 8.3 16.5
8/9/2006 7 29.6 7.9 3.7 15.3 2264 10/10/2007 2 24.9 7.9 7 18.9 2365 10/15/2008 4 21 8 8.1 16.6
8/9/2006 9 29.6 7.9 3.5 15.4 2265 10/10/2007 3 24.9 7.9 6.7 18.9 2366 10/15/2008 5 21 7.9 7.8 16.7
8/9/2006 11 29.1 7.6 1.6 15.9 2266 10/10/2007 4 24.9 7.8 6.7 19 2367 10/15/2008 6 20.9 7.9 7.2 16.8

9/13/2006 1 23.9 7.7 7.3 16.4 2267 10/10/2007 5 24.9 7.8 6 19 2368 10/15/2008 7 20.8 7.8 6.6 16.9
9/13/2006 3 23.9 7.7 7.1 16.4 2268 10/10/2007 6 24.5 7.6 4.7 19.4 2369 10/15/2008 8 20.7 7.7 6.1 17.4
9/13/2006 5 23.9 7.7 7.1 16.4 2269 10/10/2007 7 24.2 7.5 4.1 19.9 2370 10/15/2008 9 20.6 7.7 6.1 17.8
9/13/2006 7 23.9 7.7 7.5 16.3 2270 10/10/2007 8 24.1 7.5 4.1 20 2371 11/12/2008 1 13 7.8 9.1 17.9
9/13/2006 9 23.9 7.7 7.1 16.3 2271 10/10/2007 9 24.1 7.5 4.1 20 2372 11/12/2008 2 13.2 7.8 9.1 18
9/13/2006 11 23.8 7.8 7.9 16.5 2272 12/11/2007 1 8.9 7.8 10.2 18.7 2373 11/12/2008 3 13.2 7.8 9.2 18.1
9/13/2006 13 23.9 7.7 7.4 16.6 2273 12/11/2007 2 8.8 7.8 9.9 18.7 2374 11/12/2008 4 13.4 7.8 9.1 18.3

10/11/2006 1 20.2 7.9 8 15.6 2274 12/11/2007 3 8.7 7.8 9.6 19 2375 11/12/2008 5 13.4 7.8 8.9 18.4
10/11/2006 3 20.2 7.9 7.9 15.6 2275 12/11/2007 4 8.5 7.8 9.4 19.5 2376 11/12/2008 6 13.5 7.8 8.7 18.5
10/11/2006 5 20.2 7.9 7.7 15.6 2276 12/11/2007 5 8.5 7.8 9.3 19.7 2377 11/12/2008 7 13.8 7.7 8.3 19
10/11/2006 7 20.1 7.8 7.1 15.7 2277 12/11/2007 6 8.5 7.8 9.3 19.8 2378 11/12/2008 8 13.9 7.7 8.2 19.2
10/11/2006 9 20 7.8 6.7 16 2278 12/11/2007 7 8.4 7.8 9.3 19.8 2379 11/12/2008 9 14 7.7 8.3 19.3
10/11/2006 11 20 7.8 6.8 16.1 2279 12/11/2007 8 8.4 7.7 9.3 19.9 2380 12/3/2008 1 7.4 7.9 10.2 18.3
10/11/2006 12 20 7.7 6.7 16.1 2280 12/11/2007 9 8.4 7.7 9.3 20 2381 12/3/2008 2 7.5 7.9 10.2 18.3
11/14/2006 1 13.3 7.8 9.2 14.6 2281 1/22/2008 1 4.7 7.7 11 18 2382 12/3/2008 3 7.6 7.9 10.3 18.4
11/14/2006 3 13.3 7.8 9.3 14.6 2282 1/22/2008 2 4.7 7.7 11 18 2383 12/3/2008 4 7.6 7.9 10.2 18.4
11/14/2006 5 13.3 7.8 9.2 14.8 2283 1/22/2008 3 4.8 7.7 11.1 18 2384 12/3/2008 5 7.6 7.9 10.2 18.4
11/14/2006 7 13.5 7.8 9 15.2 2284 1/22/2008 4 5 7.7 11 18.1 2385 12/3/2008 6 7.6 7.9 10.2 18.4
11/14/2006 9 13.6 7.8 9.3 15.6 2285 1/22/2008 5 5.1 7.7 11 18.2 2386 12/3/2008 7 7.6 7.9 10.1 18.5
11/14/2006 11 13.7 7.8 9 16.1 2286 1/22/2008 6 5.1 7.7 10.9 18.2 2387 12/3/2008 8 8.2 7.8 10 19.5
12/11/2006 1 7.2 8.1 11.3 12.3 2287 1/22/2008 7 5.1 7.7 10.9 18.2 2388 12/3/2008 9 8.3 7.8 10 19.7
12/11/2006 3 7.9 8 10.6 12.9 2288 1/22/2008 8 5.4 7.7 10.9 18.4 2389 1/13/2009 1 5.4 7.5 11.4 17.3
12/11/2006 5 8 8 10.4 13.2 2289 1/22/2008 9 5.4 7.7 11.1 18.4 2390 1/13/2009 2 5.4 7.5 11.5 17.3
12/11/2006 7 8.5 7.9 9.5 14.2 2290 2/12/2008 1 6.9 7.8 17.6 2391 1/13/2009 3 5.5 7.5 11.5 17.3
12/11/2006 9 8.5 7.9 9.8 14.6 2291 2/12/2008 2 6.9 7.8 17.6 2392 1/13/2009 4 5.5 7.5 11.7 17.4
12/11/2006 10 8.5 7.9 9.8 14.7 2292 2/12/2008 3 6.8 7.8 17.6 2393 1/13/2009 5 5.5 7.5 11.7 17.5
1/18/2007 1 8.3 8.1 10.4 11.4 2293 2/12/2008 4 6.9 7.8 17.6 2394 1/13/2009 6 5.6 7.5 11.9 17.5
1/18/2007 3 8.7 8.1 10.2 12.6 2294 2/12/2008 5 6.9 7.8 17.6 2395 1/13/2009 7 5.6 7.5 12 17.6
1/18/2007 5 8.9 8.1 10.1 13 2295 2/12/2008 6 6.9 7.8 17.7 2396 1/13/2009 8 5.6 7.5 12.2 17.6
1/18/2007 7 9.1 8.1 9.8 13.6 2296 2/12/2008 7 7 7.8 17.8 2397 1/13/2009 9 5.6 7.5 12.2 17.6
1/18/2007 9 9.2 8 9.5 14.5 2297 2/12/2008 8 7 7.8 17.8 2398 2/10/2009 1 3.5 7.6 14.6 16.7
1/18/2007 10 9.2 8 9.5 14.7 2298 3/11/2008 1 8.5 7.8 10.3 16.5 2399 2/10/2009 2 3.5 7.6 14.2 16.7
2/26/2007 1 3.2 7.8 12.2 13 2299 3/11/2008 2 8.5 7.8 10.3 16.5 2400 2/10/2009 3 3.5 7.6 14.5 16.6
2/26/2007 3 3.2 7.8 12.2 13 2300 3/11/2008 3 8.6 7.8 10.3 16.5 2401 2/10/2009 4 3.5 7.6 14 16.7
2/26/2007 5 3.2 7.8 12.1 13.1 2301 3/11/2008 4 8.6 7.8 10.3 16.5 2402 2/10/2009 5 3.5 7.6 14.3 16.7
2/26/2007 7 3.2 7.8 12 13.7 2302 3/11/2008 5 8.5 7.7 10.3 16.5 2403 2/10/2009 6 3.4 7.6 13.8 16.7
2/26/2007 9 3.1 7.8 12.1 14.2 2303 3/11/2008 6 8.6 7.8 10.3 16.5 2404 2/10/2009 7 3.4 7.6 13.4 16.8
2/26/2007 10 3.1 7.8 12.1 14.2 2304 3/11/2008 7 8.6 7.8 10.3 16.5 2405 2/10/2009 8 3.3 7.6 13.7 16.8
4/25/2007 1 15.3 8.7 11.5 9.9 2305 3/11/2008 8 8.6 7.8 10.3 16.5 2406 2/10/2009 9 3.3 7.6 14.2 16.8
4/25/2007 2 15.2 8.6 11.2 9.9 2306 3/11/2008 9 8.6 7.8 10.4 16.5 2407 3/10/2009 1 6.4 7.5 11.4 16.5
4/25/2007 3 14.4 8.6 10.8 10 2307 4/24/2008 1 16 7.8 8.3 13.4 2408 3/10/2009 2 6.4 7.5 11.4 16.5
4/25/2007 4 13.9 8.5 9.6 10.1 2308 4/24/2008 2 16 7.8 8.3 13.4 2409 3/10/2009 3 6.4 7.4 11.3 16.5
4/25/2007 5 12.2 8 8.4 10.9 2309 4/24/2008 3 16 7.8 8.3 13.4 2410 3/10/2009 4 6.4 7.4 11.3 16.5
4/25/2007 6 11.6 7.8 8.3 11.2 2310 4/24/2008 4 16 7.8 8.2 13.4 2411 3/10/2009 5 6.4 7.5 11.3 16.5
4/25/2007 7 11.5 7.8 8.3 11.2 2311 4/24/2008 5 16.1 7.7 8.2 13.4 2412 3/10/2009 6 6.4 7.4 11.3 16.5
4/25/2007 8 11.3 7.8 8.5 11.5 2312 4/24/2008 6 16.1 7.7 8.2 13.5 2413 3/10/2009 7 6.3 7.4 11.3 16.6
4/25/2007 9 11.2 7.8 8.7 11.6 2313 4/24/2008 7 16.1 7.7 8.2 13.5 2414 3/10/2009 8 6.2 7.5 11.5 16.7
4/25/2007 10 11.2 7.8 9 11.6 2314 4/24/2008 8 16.1 7.7 8.2 13.5 2415 3/10/2009 9 6.2 7.4 11.2 16.7
5/9/2007 1 16 8.1 7.6 9.2 2315 4/24/2008 9 16.1 7.7 8.2 13.5 2416 4/27/2009 1 17.1 7.7 8.8 14.8
5/9/2007 2 16 8.1 7.6 9.5 2316 5/14/2008 1 16.6 7.8 8.7 10.9 2417 4/27/2009 2 17 7.6 8.6 14.6
5/9/2007 3 16.1 8.1 7.4 9.6 2317 5/14/2008 2 16.8 7.8 8.6 11.1 2418 4/27/2009 3 16.4 7.5 8.1 14.8
5/9/2007 4 16 8.1 7.4 9.7 2318 5/14/2008 3 17 7.8 8.4 11.4 2419 4/27/2009 4 15.6 7.4 8 14.9
5/9/2007 5 16 8 7.2 10.1 2319 5/14/2008 4 17 7.8 8.2 11.7 2420 4/27/2009 5 15.6 7.4 8 14.9
5/9/2007 6 15.9 8 7 10.3 2320 5/14/2008 5 17.1 7.8 8.1 12 2421 4/27/2009 6 15.5 7.4 7.9 15
5/9/2007 7 16 8 7 10.5 2321 5/14/2008 6 17.1 7.8 8 12.1 2422 4/27/2009 7 15.3 7.4 8 15.1
5/9/2007 8 15.9 8 6.6 10.6 2322 5/14/2008 7 17 7.7 7.9 12.2 2423 4/27/2009 8 15.2 7.4 8 15.2
5/9/2007 9 15.8 7.9 6.6 10.9 2323 5/14/2008 8 17.4 7.7 7.5 12.5 2424 4/27/2009 9 15.2 7.4 8.1 15.2

Data from Rappahannock River Monitoring Station 3-RPP010.60
Windmill Point Resort & Yacht Club Harbor - VA0060569
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Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) Collection 
Date

Depth 
(meters) Temp. (°C) pH (SU)

Dissolved 
Oxygen 
(mg/L)

Salinity (g/kg) 

5/12/2009 1 19 7.7 8.2 13.3 2526 4/13/2010 9 12.3 7.6 8.5 12.8 2627 2/9/2011 7 3.3 7.4 11.8 16.4
5/12/2009 2 19 7.7 8.2 13.3 2527 4/13/2010 10 12.2 7.6 8.6 12.8 2628 2/9/2011 8 3.3 7.4 11.8 16.4
5/12/2009 3 19 7.7 8.2 13.3 2528 4/13/2010 11 12.3 7.6 8.6 13 2629 2/9/2011 9 3.3 7.4 11.8 16.5
5/12/2009 4 19.1 7.7 8.1 13.4 2529 5/11/2010 1 18.3 8 9.4 11.2 2630 2/9/2011 10 3.3 7.4 11.8 16.7
5/12/2009 5 19.1 7.7 8 13.7 2530 5/11/2010 2 18.3 8.1 9.5 11.2 2631 2/9/2011 11 3.3 7.3 11.8 16.8
5/12/2009 6 19.1 7.7 8 13.8 2531 5/11/2010 3 18.3 8.1 9.4 11.3 2632 2/9/2011 12 3.2 7.3 11.8 17
5/12/2009 7 19.1 7.7 8 13.8 2532 5/11/2010 4 18.3 8.1 9.2 11.3 2633 2/9/2011 13 3.2 7.3 11.8 17.3
5/12/2009 8 19.1 7.7 8 13.9 2533 5/11/2010 5 18.3 8 8.9 11.9 2634 2/9/2011 14 3.1 7.2 11.8 17.5
5/12/2009 9 19 7.5 6.6 15 2534 5/11/2010 6 18.4 7.9 8.4 12.1 2635 2/9/2011 15 3 7.2 11.7 17.7
6/10/2009 1 23.4 7.7 6.7 13.4 2535 5/11/2010 7 18.4 7.9 8.4 12.1 2636 2/9/2011 16 2.9 7.1 11.6 17.9
6/10/2009 2 23.5 7.7 6.9 13.4 2536 5/11/2010 8 18.5 7.9 8.1 12 2637 2/9/2011 17 2.9 7 11.6 18
6/10/2009 3 23.5 7.7 6.6 13.5 2537 5/11/2010 9 18.5 7.8 7.8 12.4 2638 2/9/2011 18 2.9 7 11.6 18
6/10/2009 4 23.5 7.7 6.7 13.6 2538 5/11/2010 10 18.6 7.8 7.8 12.4 2639 2/9/2011 19 2.9 6.9 11.6 18.1
6/10/2009 5 23.5 7.7 6.7 13.7 2539 6/8/2010 1 25 8.1 7.7 11.6 2640 3/8/2011 1 8.2 7.6 11.3 16
6/10/2009 6 23.5 7.7 6.6 13.8 2540 6/8/2010 2 25 8.1 7.8 11.5 2641 3/8/2011 2 8.1 7.6 11.4 16.1
6/10/2009 7 23.5 7.7 6.5 13.9 2541 6/8/2010 3 24.9 8.1 7.6 11.6 2642 3/8/2011 3 8 7.6 11.4 16.2
6/10/2009 8 23.4 7.7 5.9 13.9 2542 6/8/2010 4 24.8 8 7.3 11.6 2643 3/8/2011 4 8 7.6 11.2 16.2
6/10/2009 9 23 7.4 4.5 14.7 2543 6/8/2010 5 24.6 7.9 6.8 11.6 2644 3/8/2011 5 8 7.6 11.3 16.3
7/14/2009 1 26 7.9 6.8 14.1 2544 6/8/2010 6 24.1 7.5 3.5 13.9 2645 3/8/2011 6 8 7.5 11.2 16.5
7/14/2009 2 25.9 7.9 7.2 14 2545 6/8/2010 7 23.1 7.4 3.1 14 2646 3/8/2011 7 8 7.5 11.2 16.5
7/14/2009 3 25.9 7.9 6.8 14 2546 6/8/2010 8 23 7.4 2.6 14.9 2647 3/8/2011 8 7.9 7.5 11.1 16.8
7/14/2009 4 25.9 7.9 6.8 14 2547 6/8/2010 9 22.7 7.4 2.5 15 2648 3/8/2011 9 7.8 7.5 11.1 17
7/14/2009 5 26 7.9 6.5 14.1 2548 6/8/2010 10 22.5 7.3 2.3 15 2649 3/8/2011 10 7.8 7.4 11.1 17
7/14/2009 6 26 7.7 5.3 14.3 2549 6/8/2010 11 22.3 7.3 2.6 15.3 2650 3/8/2011 11 7.8 7.4 11.1 17.1
7/14/2009 7 25.8 7.5 3.7 14.7 2550 7/13/2010 1 28.1 8.1 14 2651 3/8/2011 12 7.8 7.3 11.1 17.1
7/14/2009 8 25.6 7.4 3.4 15.4 2551 7/13/2010 3 27.9 7.9 14.1 2652 3/8/2011 13 7.8 7.3 11.1 17.1
7/14/2009 9 25.5 7.5 3.5 15.6 2552 7/13/2010 5 27.8 7.8 14.1 2653 3/8/2011 14 7.7 7.2 11.1 17.2
7/14/2009 10 25.4 7.4 3.3 16.4 2553 7/13/2010 7 27.8 7.7 14.2 2654 3/8/2011 15 7.6 7.1 11.1 17.3
7/14/2009 11 25.4 7.4 3.2 16.5 2554 7/13/2010 9 27.8 7.7 14.3 2655 3/8/2011 16 7.6 6.9 11.2 17.3

7/14/2009 12 25.4 7.4 3.3 16.7 2555 7/13/2010 11 27.8 7.7 14.3 2656 90th 
Percentile 27.0 8.2

7/14/2009 13 25.4 7.4 3.2 16.7 2556 7/13/2010 13 27.7 7.6 14.3 2657 10th 
Percentile 5.4 7.4

8/11/2009 1 28.2 7.8 6.8 15.9 2557 7/13/2010 15 27.7 7.6 14.4 2658 Average 16.15
8/11/2009 2 28.2 7.8 6.7 15.9 2558 7/13/2010 21 27.7 7.6 14.4 2659
8/11/2009 3 28.3 7.8 6.4 16.1 2559 8/10/2010 1 28.7 8.1 7.5 16.4 2660
8/11/2009 4 28.1 7.8 5.7 16.4 2560 8/10/2010 3 28.5 8 6.2 16.6 2661
8/11/2009 5 27.8 7.6 4.4 16.6 2561 8/10/2010 5 28.4 8 5.5 16.6 2662
8/11/2009 6 27.7 7.4 3.2 16.8 2562 8/10/2010 7 28.2 7.9 4.7 16.7 2663
8/11/2009 7 27.6 7.6 4.2 17.1 2563 8/10/2010 9 28.1 7.7 3.4 16.9 2664
8/11/2009 8 27.5 7.6 4 17.3 2564 8/10/2010 11 27.9 7.7 2.4 17.3 2665
8/11/2009 9 27.5 7.5 3.9 17.3 2565 8/10/2010 13 27.8 7.6 1.9 17.4 2666
8/11/2009 10 27.5 7.5 3.9 17.3 2566 8/10/2010 15 27.7 7.6 1.6 17.5 2667
8/11/2009 11 27.5 7.5 3.8 17.3 2567 8/10/2010 17 27.6 7.5 1.2 17.6 2668
8/11/2009 12 27.5 7.5 3.8 17.3 2568 8/10/2010 19 27.5 7.5 1 17.7 2669
8/11/2009 13 27.5 7.5 4 17.4 2569 8/10/2010 20 27.5 7.5 1 17.7 2670
9/28/2009 1 22.8 7.8 6.1 16.3 2570 9/16/2010 1 24.9 8.2 8 18.3 2671
9/28/2009 2 22.8 7.8 6.2 16.3 2571 9/16/2010 3 24.7 8.1 6.9 18.5 2672
9/28/2009 3 22.8 7.8 6.1 16.3 2572 9/16/2010 5 24.6 8 6.4 18.6 2673
9/28/2009 4 22.8 7.8 6.2 16.3 2573 9/16/2010 7 24.7 7.9 5.4 18.7 2674
9/28/2009 5 22.8 7.8 6.1 16.3 2574 9/16/2010 9 24.5 7.8 4.6 19.2 2675
9/28/2009 6 22.8 7.8 6.4 16.5 2575 9/16/2010 11 24.5 7.8 4.6 19.4 2676
9/28/2009 7 22.8 7.8 6.6 16.5 2576 9/16/2010 13 24.3 7.8 4.5 19.6 2677
9/28/2009 8 22.8 7.8 6.1 16.6 2577 9/16/2010 15 24.3 7.8 4.5 19.7 2678
9/28/2009 9 22.8 7.8 6 16.6 2578 9/16/2010 17 24.3 7.8 4.5 19.7 2679

10/22/2009 1 15.3 7.8 8.1 16.7 2579 10/13/2010 1 20.4 8.2 17.4 2680
10/22/2009 2 15.4 7.8 8.2 16.8 2580 10/13/2010 2 20.4 8.2 17.5 2681
10/22/2009 3 15.4 7.8 8 16.8 2581 10/13/2010 4 20.2 8.1 17.6 2682
10/22/2009 4 15.4 7.8 7.9 16.8 2582 10/13/2010 6 20 7.8 18.4 2683
10/22/2009 5 15.8 7.8 7.6 17.1 2583 10/13/2010 8 20 7.9 18.8 2684
10/22/2009 6 15.8 7.8 7.6 17.1 2584 10/13/2010 10 20 7.9 18.9 2685
10/22/2009 7 15.8 7.8 7.7 17.2 2585 10/13/2010 12 20 7.9 18.9 2686
10/22/2009 8 15.7 7.8 7.5 17.3 2586 10/13/2010 14 20 7.9 19 2687
10/22/2009 9 15.7 7.8 8.2 17.5 2587 10/13/2010 16 20.1 7.9 19.2 2688
11/5/2009 1 15.4 8.1 8.8 16.7 2588 10/13/2010 18 20.1 7.9 19.2 2689
11/5/2009 2 15.4 8.1 8.8 16.7 2589 10/13/2010 20 20.1 7.9 19.3 2690
11/5/2009 3 15.4 8 8.8 16.7 2590 11/9/2010 1 13.6 8 8.9 18 2691
11/5/2009 4 15.4 8 8.8 16.7 2591 11/9/2010 2 13.6 8 8.9 18.1 2692
11/5/2009 5 15.4 8 8.8 16.7 2592 11/9/2010 3 13.6 8 8.9 18.1 2693
11/5/2009 6 15.4 8 8.7 16.7 2593 11/9/2010 4 13.6 8 8.9 18.1 2694
11/5/2009 7 15.5 8 8.7 16.8 2594 11/9/2010 5 13.6 8 8.9 18.1 2695
11/5/2009 8 15.5 8 8.6 16.8 2595 11/9/2010 6 13.6 8 8.9 18.1 2696
11/5/2009 9 15.5 8 8.6 16.8 2596 11/9/2010 7 13.6 8 8.8 18.1 2697
1/19/2010 1 3 8.4 12.8 2597 11/9/2010 8 13.6 8 8.8 18.2 2698
1/19/2010 3 2.7 8.3 13.3 2598 11/9/2010 9 13.6 8 8.8 18.2 2699
1/19/2010 5 2.7 8.3 13.5 2599 11/9/2010 10 13.6 8 8.8 18.2 2700
1/19/2010 7 2.2 8.2 14 2600 11/9/2010 11 13.6 8 8.8 18.2 2701
1/19/2010 9 2.2 8.2 14 2601 11/9/2010 12 13.7 8 8.7 18.2 2702
1/19/2010 11 2.2 8.2 14 2602 11/9/2010 13 13.7 8 8.7 18.3 2703
1/19/2010 13 2.2 8.2 14.1 2603 11/9/2010 14 13.7 8 8.7 18.3 2704
1/19/2010 15 2.1 8.2 14.1 2604 11/9/2010 15 13.7 7.9 8.7 18.3 2705
1/19/2010 17 2.1 8.2 14.2 2605 11/9/2010 16 13.7 7.9 8.7 18.3 2706
1/19/2010 19 2.1 8.2 14.3 2606 11/9/2010 17 13.7 7.9 8.7 18.4 2707
1/19/2010 21 2.1 8.2 14.3 2607 11/9/2010 18 13.8 7.9 8.7 18.5 2708
3/9/2010 1 7.4 8.1 9.9 2608 11/9/2010 19 13.8 7.9 8.8 18.5 2709
3/9/2010 3 5.6 8.1 11.2 2609 11/9/2010 20 13.8 7.9 8.8 18.5 2710
3/9/2010 5 4.8 8 12.6 2610 12/2/2010 1 11.7 7.5 18.4 2711
3/9/2010 7 4.6 8 12.8 2611 12/2/2010 2 11.6 7.5 18.4 2712
3/9/2010 9 4.4 7.9 13.1 2612 12/2/2010 3 11.6 7.5 18.4 2713
3/9/2010 11 4.2 7.9 13.3 2613 12/2/2010 4 11.6 7.5 18.4 2714
3/9/2010 13 4.2 7.9 13.5 2614 12/2/2010 5 11.6 7.5 18.4 2715
3/9/2010 15 4.1 7.9 13.6 2615 12/2/2010 6 11.6 7.5 18.5 2716
3/9/2010 17 4.1 7.9 13.6 2616 12/2/2010 7 11.6 7.5 18.5 2717
3/9/2010 19 4.1 7.8 13.7 2617 12/2/2010 8 11.7 7.5 18.5 2718
3/9/2010 21 4 7.8 13.8 2618 12/2/2010 9 11.7 7.4 18.5 2719

4/13/2010 1 15.6 8.1 10.8 9.6 2619 12/2/2010 10 11.7 7.4 18.5 2720
4/13/2010 2 15.6 8.1 10.7 9.6 2620 12/2/2010 13 11.7 7.4 18.6 2721
4/13/2010 3 15.5 8 10.5 9.7 2621 2/9/2011 1 3.5 7.5 11.9 15.8 2722
4/13/2010 4 15 8 10.2 10.3 2622 2/9/2011 2 3.4 7.5 12 15.9 2723
4/13/2010 5 14.6 7.9 9.7 10.6 2623 2/9/2011 3 3.5 7.5 12 16 2724
4/13/2010 6 13.9 7.7 8.9 11.5 2624 2/9/2011 4 3.4 7.5 11.9 16.3 2725
4/13/2010 7 12.6 7.6 8.5 12.5 2625 2/9/2011 5 3.3 7.4 11.9 16.3 2726
4/13/2010 8 12.4 7.6 8.4 12.7 2626 2/9/2011 6 3.3 7.4 11.8 16.4 2727

Data from Rappahannock River Monitoring Station 3-RPP010.60
Windmill Point Resort & Yacht Club Harbor - VA0060569
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 MEMORANDUM 
 
 DEPARTMENT OF ENVIRONMENTAL QUALITY 
 Piedmont Regional Office 
 4949-A Cox Road  Glen Allen, Virginia  23060 
 
SUBJECT: Flow Frequency Determination / 303(d) Status 
 Windmill Point Resort &Yacht Harbor – VA0060569 
  
TO: Jeremy Kazio 
 
FROM: Jennifer Palmore, P.G. 
 
DATE: April 19, 2011 
 
COPIES: File 
 
The Windmill Point Resort & Yacht Harbor’s wastewater treatment plant discharges to the Windmill Point 
Boat Basin, an unnamed tributary of the Rappahannock River, on Fleets Island in Lancaster County.  The 
outfall is located at rivermile 3-XEV000.04. Flow frequencies have been requested at this site for use in 
developing effluent limitations for the VPDES permit. 
 
The boat basin is tidally influenced.  Flow frequencies cannot be determined for tidally affected streams, 
therefore the previously recommended dilution ratios should be used.  The discharge is located within the 
estuarine zone of the Rappahannock River; therefore the saltwater criteria should be applied. 
 
During the 2010 305(b)/303(d) Water Quality Assessment, the boat basin was considered a Category 5A 
water (“A Water Quality Standard is not attained.  The water is impaired or threatened for one or more 
designated uses by a pollutant(s) and requires a TMDL (303d list).” The applicable fact sheet is attached.  
The Aquatic Life Use is impaired due to low dissolved oxygen in the Rappahannock River mesohaline 
estuary (RPPMH).  The Recreation-, Fish Consumption-, and Wildlife Uses are not assessed.  The boat 
basin is under a VDH Shellfish Prohibition, therefore the Shellfish Use is considered to be removed. 
 
The Windmill Point Resort was included in the Chesapeake Bay TMDL, which was approved by the EPA 
on 12/29/2010. The facility was included in the aggregated total nitrogen, total phosphorus, and total 
suspended solids wasteload allocations for nonsignificant wastewater dischargers in the Corrotoman 
River mesohaline estuary (CRRMH). This was an error as the facility is actually located in RPPMH.  The 
permit may be reissued and the location will be corrected later in the TMDL (Fred Cunningham, 4/13/11).   
 
Due to the limited mixing in the boat basin, the receiving stream has been considered a Tier 1 water. 
 
Water quality monitoring data is attached.  Data from station 3-RPP010.60 was chosen to characterize 
the Rappahannock River at the boat basin.  The station is located on the Rappahannock River at Orchard 
Point, which is approximately 10.4 miles upstream of the facility.   
 
If you have any questions concerning this analysis, please let me know. 



2010 Fact Sheets for 303(d) Waters
RIVER BASIN: Rappahannock River Basin

STREAM NAME: Rappahannock River

INITIAL LISTING: 1998

TMDL DUE DATE: 2010

Mesohaline boundary

Mouth at Chesapeake Bay

The mesohaline Rappahannock River and tidal tributaries.

CLEAN WATER ACT GOAL AND USE SUPPORT:

Aquatic Life Use - Not Supporting, Open Water Subuse - Not Supporting, Deep Water Subuse - Not Supporting, Deep Channel Use - Fully 
Supporting

The mainstem of the Rappahannock River from Myrtle Swamp to its mouth was originally listed in 1998 by DEQ due to dissolved oxygen 
exceedances and nutrient overenrichment.  The EPA extended the segment upstream to the confluence with Totuskey Creek. In the 2004 
cycle dissolved oxygen exceedances were noted in deepwater and deep channel stations downstream of the confluence with 
Lancaster Creek (Morattico), which is further downstream.

The new Chesapeake Bay Water Quality Standards were implemented during the 2006 cycle. The mesohaline portion of the 
Rappahannock fails the Open Water Subuse's summer 30-day dissolved oxygen criteria and applicable areas fail the Deep Water 30-day 
dissolved oxygen criteria.  During the 2008 cycle, the Deep Channel Subuse's instantaneous minimum dissolved oxygen criteria was 
violated, however the segment met the use during the 2010 cycle and will be delisted. The Open Water Subuse's 30-day rest-of-year 
standard was met and there was insufficient data to assess the other dissolved oxygen criteria.

Tributary strategy has been developed.

HYDROLOGIC UNIT: 02080104

ASSESSMENT CATEGORY: 5A

UPSTREAM LIMIT:

DOWNSTREAM  LIMIT:

RECOMMENDATION: Problem Characterization

2010 IMPAIRED AREA ID: CB-RPPMH

IMPAIRMENT: Dissolved Oxygen

TMDL ID: RPPMH-DO-BAY

IMPAIRED SIZE: 123.53 - Sq. Mi. Watershed: VAP-E22E

IMPAIRMENT SOURCE: Point Source, Nonpoint Source

A -  297
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Horne, Heather (DEQ)

From: Horne, Heather (DEQ)
Sent: Wednesday, November 09, 2011 5:45 PM
To: ray@rayancey.com
Cc: 'Kent Cuthbertson'; Scott W. Miller; 'Longandassoc@aol.com'; 

'criedlinger@resourceintl.com'
Subject: Windmill Point Inspection Report VA0060569
Attachments: VA0060569-recon-12.pdf

Hello Mr. Yancey- 
 
Attached is the report from the reconnaissance inspection conducted at Windmill Point WWTP on 
10/13/11.  There are two “Request for Action” items listed in the report.  The first is to keep DEQ 
updated on efforts and repairs at the plant.  The other is to provide some kind of support or anchoring 
for the influent pipe in the primary cell. 
 
If you have any questions about the inspection or report, please feel free to contact me. 
 
Thanks, 
 
Heather Horne  
Water Compliance Inspector   
Virginia Department of Environmental Quality  
Piedmont Regional Office  
Note new e-mail address: heather.horne@deq.virginia.gov 
4949-A Cox Road  
Glen Allen, VA  23060  
Phone: 804-527-5064  
Fax: 804-527-5106  
 
Please note: Virginia's Freedom of Information Act requires that public documents be available for review upon request.  This e-mail 
communication, your reply, and future e-mails to my attention may therefore be subject to public disclosure. 
This email should not be considered a legal opinion or a case decision as defined by the Administrative Process Act, Code of 
Virginia § 2.2-4000 et seq. 
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DMR and Form 2A effluent data 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Fecal 
Coliform Enterococci

Monthly 
Average 
(MGD)

Monthly 
Maximum 

(MGD)

Minimum 
(SU)

Maximum 
(SU)

Monthly 
Average 
(mg/L)

Weekly 
Average (mg/L)

Monthly Load 
(kg/d)

Weekly Load 
(kg/d)

Monthly 
Average 
(mg/L)

Weekly 
Average (mg/L)

Monthly 
Load 
(kg/d)

Weekly 
Load 
(kg/d)

Monthly 
Average 
(µg/L)

Weekly 
Average 
(µg/L)

Monthly 
Geometric 

Mean 
(N/100mL)

Monthly 
Average 
(mg/L)

Weekly 
Average 
(mg/L)

Monthly 
Geo.Mean 
(N/100mL)

NL NL 6.0 9.0 30 45 3.4 5.1 30 45 3.4 5.1 12.9 15.3 200 2.3 2.3 35
10-Jul-06 10-Jul-06 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Aug-06 9-Aug-06 0.02 0.02 7 7 <QL <QL <QL <QL 1.2 1.2 0.09 0.09 <QL <QL 23
10-Sep-06 11-Sep-06 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Oct-06 10-Oct-06 0.02 0.02 7 7.5 <QL <QL <QL <QL 1.4 1.4 0.1 0.1 <QL <QL 250
10-Nov-06 13-Nov-06 0.019 0.02 7 7.5 6 6 0.45 0.45 16 16 1.21 1.21 <QL <QL 95
10-Dec-06 10-Dec-06 0.016 0.02 7 7 <QL <QL <QL <QL 7.3 7.3 0.55 0.55 <QL <QL <2
10-Jan-07 10-Jan-07 0.019 0.02 7 7 16 16 1.2 1.2 43 43 3.25 3.25 <QL <QL <2
10-Feb-07 12-Feb-07 0.019 0.02 7 7 <QL <QL <QL <QL 4 4 0.3 0.3 <QL <QL <2
10-Mar-07 12-Mar-07 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Apr-07 10-Apr-07 0.02 0.02 7 7 <QL <QL <QL <QL 3.3 3.3 0.25 0.25 <QL <QL <2
10-May-07 10-May-07 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Jun-07 11-Jun-07 0.019 0.02 6.5 7 <QL <QL <QL <QL 5.1 5.1 0.39 0.39 <QL <QL <36
10-Jul-07 9-Jul-07 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Aug-07 10-Aug-07 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Sep-07 10-Sep-07 0.014 0.02 7 7 18 18 0.3 0.3 10.9 10.9 0.82 0.82 <QL <QL 227
10-Oct-07 9-Oct-07 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Nov-07 13-Nov-07 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Dec-07 10-Dec-07 0.019 0.02 7 7.5 <QL <QL <QL <QL 1.7 1.7 0.13 0.13 <QL <QL <2
10-Jan-08 10-Jan-08 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Feb-08 11-Feb-08 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Mar-08 10-Mar-08 0.02 0.02 7 7 <QL <QL <QL <QL 7.6 7.6 0.29 0.29 <QL <QL <2
10-Apr-08 10-Apr-08 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-May-08 12-May-08 0.012 0.02 6.5 7 <QL <QL <QL <QL 2.5 2.5 0.19 0.19 <QL <QL <2
10-Jun-08 10-Jun-08 0.02 0.02 6.5 7 <QL <QL <QL <QL 2.3 2.3 0.17 0.17 <QL <QL <2
10-Jul-08 10-Jul-08 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Aug-08 11-Aug-08 0.019 0.02 7 7 <QL <QL <QL <QL 1.7 1.7 0.12 0.12 <QL <QL <QL
10-Sep-08 10-Sep-08 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Oct-08 10-Oct-08 0.014 0.02 6.5 7 <QL <QL <QL <QL 3.2 3.2 0.24 0.24 <QL <QL <2
10-Nov-08 10-Nov-08 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Dec-08 10-Dec-08 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Jan-09 12-Jan-09 0.0197 0.02 6.5 7 <QL <QL <QL <QL 5 5 0.38 0.38 <QL <QL <2
10-Feb-09 10-Feb-09 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Mar-09 10-Mar-09 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Apr-09 9-Apr-09 0.02 0.02 7 7.5 <QL <QL <QL <QL 3.6 3.6 0.27 0.27 <QL <QL <1
10-May-09 11-May-09 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Jun-09 9-Jun-09 0.016 0.03 7 7 7 7 0.4 0.4 11.1 11.1 0.6 0.6 <QL <QL <1
10-Jul-09 9-Jul-09 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Aug-09 10-Aug-09 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Sep-09 8-Sep-09 0.018 0.02 7 7.5 7 7 0.5 0.5 16.3 16.3 1.23 1.23 <QL <QL <1
10-Oct-09 13-Oct-09 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Nov-09 9-Nov-09 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Dec-09 10-Dec-09 0.015 0.015 7 7 <QL <QL <QL <QL 2.3 2.3 0.131 0.131 <QL <QL <1
10-Jan-10 11-Jan-10 0.015 0.015 7 7 <QL <QL <QL <QL 3.4 3.4 0.19 0.19 <QL <QL <1
10-Feb-10 9-Feb-10 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Mar-10 10-Mar-10 0.015 0.015 7 7 14 14 0.79 0.79 28 28 1.59 1.59 <QL <QL <2
10-Apr-10 12-Apr-10 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-May-10 10-May-10 0.011 0.015 7 7 24 24 1.4 1.4 8.8 8.8 0.5 0.5 <QL <QL <2
10-Jun-10 10-Jun-10 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Jul-10 13-Jul-10 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Aug-10 10-Aug-10 0.009 0.01 7 7.5 7 7 0.3 0.3 10.1 10.1 0.4 0.4 <QL <QL 9.5 X X X
10-Sep-10 10-Sep-10 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Oct-10 12-Oct-10 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Nov-10 10-Nov-10 0.01 0.01 7 7 <QL <QL <QL <QL 3.1 3.1 0.117 0.117 <QL <QL <2 0.9 0.9 2400
10-Dec-10 9-Dec-10 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Jan-11 10-Jan-11 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Feb-11 8-Feb-11 NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL NULL
10-Mar-11 9-Mar-11 0.015 0.015 7 7 9 9 0.5 0.5 12.4 12.4 0.7 0.7 <QL <QL <2 <QL <QL 565

0.017 0.019 6.9 7.1 12.0 12.0 0.6 0.6 8.3 8.3 0.5 0.5 #DIV/0! #DIV/0! 120.9 0.9 0.9 1482.5
0.020 0.020 7.0 7.5 19.2 19.2 1.2 1.2 16.2 16.2 1.2 1.2 #NUM! #NUM! 240.8 0.9 0.9 2216.5
0.012 0.015 6.5 7.0 6.8 6.8 0.3 0.3 1.7 1.7 0.1 0.1 #NUM! #NUM! 14.9 0.9 0.9 748.5
0.020 0.030 7.5 24.0 24.0 1.4 1.4 43.0 43.0 3.3 3.3 0.0 0.0 250.0 0.9 0.9 2400.0
0.009 0.010 6.5 6.0 6.0 0.3 0.3 1.2 1.2 0.1 0.1 0.0 0.0 9.5 0.9 0.9 565.0Minimum

Windmill Point Resort & Yacht Harbor WWTP
DMR Data

90th Percentile
10th Percentile

Maximum

2005-2010 Permit Limit -->

Average

Ammonia

July 2005 - March 2011

TSS TRC

DMR Due Date
DMR 

Received 
Date

Flow pH BOD5 



VA0060569

Part A.12.

Value Units Value Units Number of Samples
pH (minimum) 6.5 s.u.
pH (maximum) 7.5 s.u.

Flow Rate 0.020 MGD 0.0925 0.020 30
Temperature (Winter) 15.2 °C 11.9 °C 9

Temperature (Summer) 29.1 °C 28.1 °C 9

Conc. Units Conc. Units Number of Samples

BOD-5 24 mg/L 9 mg/L 5 5210B 2
CBOD-5

<2 mpn/100mL <2 mpn/100mL 5 9221B 2
28 mg/L 11.76 mg/L 5 2540D 1

CONVENTIONAL AND NON-CONVENTIONAL COMPOUNDS

Total Suspended Solids (TSS)

Windmill Point Resort & Yacht Harbor WWTP

Application 2A Data- 2012 Permit reissuance 

Analytical 
Method

Maximum Daily Value Average Daily Value
Parameter

ML/MDL

Biochemical Oxygen Demand 
(report one)
Fecal Coliform

Maximum Daily Discharge Average Daily Discharge
Pollutant
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Facility Name: Windmill Point Resort & Yacht Harbor WWTP Permit No.:  VA0060569 Version: OWP Guidance Memo 00-2011 (8/24/00)
Receiving Stream: Windmill Point Boat Basin, tributary of Rappahannock River

SALTWATER AND TRANSITION ZONES
WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS 0.030 MGD Plant 

2012 Permit Reissuance

Stream Information Mixing Information Effluent Information
Mean Hardness (as CaCO3) = N/A mg/l Design Flow (MGD) 0.03 Mean Hardness (as CaCO3) = N/A mg/L
90th % Temperature (Annual) = 27 (o C) Acute WLA multiplier 2 90 % Temperature (Annual) = 29.1 (o C)

10th % Temperature (Annual) = 5.4 (o C) Chronic WLA multiplier 10 90 % Temperature (Winter) = 15.2 (o C)

90th % Temperature (Winter) = N/A (o C) Human health WLA multiplier 10 90 % Maximum pH = 7.5 SU
90th % Maximum pH = 8.2 6.3E-09 10 % Maximum pH = 7 SU
10th % Maximum pH = 7.4 4E-08 Heated Discharge? (Y/N) N

Tier Designation (1 or 2) = 1 Discharge Flow = 0.03 MGD
Early Life Stages Present Y/N = Y
Tidal Zone = 1 (1 = saltwater, 2 = transition zone)
Mean Salinity = 16.15 (g/kg)

Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting AllocationsParameter Background

(ug/l unless noted) Conc. Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH

Acenapthene 0 -- -- 9.9E+02 -- -- 9.9E+03 -- -- -- -- -- -- -- -- 9.9E+03

Acrolein 0 -- -- 9.3E+00 -- -- 9.3E+01 -- -- -- -- -- -- -- -- 9.3E+01
AcrylonitrileC 0 -- -- 2.5E+00 -- -- 2.5E+01 -- -- -- -- -- -- -- -- 2.5E+01
Aldrin C  0 1.3E+00 -- 5.0E-04 2.6E+00 -- 5.0E-03 -- -- -- -- -- -- 2.6E+00 -- 5.0E-03

Ammonia-N (mg/l) - Annual 0 5.55E+00 4.45E-01 -- 1.11E+01 4.45E+00 -- -- -- -- -- -- -- 1.11E+01 4.45E+00 --

Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations

Ammonia-N (mg/l) - Winter 0 #VALUE! #VALUE! -- #VALUE! #VALUE! -- -- -- -- -- -- -- #VALUE! #VALUE! --

Anthracene 0 -- -- 4.0E+04 -- -- 4.0E+05 -- -- -- -- -- -- -- -- 4.0E+05

Antimony 0 -- -- 6.4E+02 -- -- 6.4E+03 -- -- -- -- -- -- -- -- 6.4E+03

Arsenic 0 6.9E+01 3.6E+01 -- 1.4E+02 3.6E+02 -- -- -- -- -- -- -- 1.4E+02 3.6E+02 --
Benzene C 0 -- -- 5.1E+02 -- -- 5.1E+03 -- -- -- -- -- -- -- -- 5.1E+03
BenzidineC 0 -- -- 2.0E-03 -- -- 2.0E-02 -- -- -- -- -- -- -- -- 2.0E-02
Benzo (a) anthracene C 0 -- -- 1 8E-01 -- -- 1 8E+00 -- -- -- -- -- -- -- -- 1 8E+00Benzo (a) anthracene 0 1.8E 01 1.8E+00 -- -- 1.8E+00
Benzo (b) fluoranthene C 0 -- -- 1.8E-01 -- -- 1.8E+00 -- -- -- -- -- -- -- -- 1.8E+00
Benzo (k) fluoranthene C 0 -- -- 1.8E-01 -- -- 1.8E+00 -- -- -- -- -- -- -- -- 1.8E+00
Benzo (a) pyrene C 0 -- -- 1.8E-01 -- -- 1.8E+00 -- -- -- -- -- -- -- -- 1.8E+00
Bis2-Chloroethyl EtherC 0 -- -- 5.3E+00 -- -- 5.3E+01 -- -- -- -- -- -- -- -- 5.3E+01

Bis2-Chloroisopropyl Ether 0 -- -- 6.5E+04 -- -- 6.5E+05 -- -- -- -- -- -- -- -- 6.5E+05
Bis2-Ethylhexyl PhthalateC 0 -- -- 2.2E+01 -- -- 2.2E+02 -- -- -- -- -- -- -- -- 2.2E+02

CBromoform C 0 -- -- 1.4E+03 -- -- 1.4E+04 -- -- -- -- -- -- -- -- 1.4E+04

Butylbenzylphthalate 0 -- -- 1.9E+03 -- -- 1.9E+04 -- -- -- -- -- -- -- -- 1.9E+04

Cadmium 0 4.0E+01 8.8E+00 -- 8.0E+01 8.8E+01 -- -- -- -- -- -- -- 8.0E+01 8.8E+01 --
Carbon Tetrachloride C 0 -- -- 1.6E+01 -- -- 1.6E+02 -- -- -- -- -- -- -- -- 1.6E+02
Chlordane C 0 9.0E-02 4.0E-03 8.1E-03 1.8E-01 4.0E-02 8.1E-02 -- -- -- -- -- -- 1.8E-01 4.0E-02 8.1E-02

TRC 0 -- -- -- -- -- -- -- -- -- -- --

Chlorine Prod. Oxidant 0 1.3E+01 7.5E+00 -- 2.6E+01 7.5E+01 -- -- -- -- -- -- -- 2.6E+01 7.5E+01 --Chlorine Prod. Oxidant 0 1.3E 01 7.5E 00 2.6E 01 7.5E 01 2.6E 01 7.5E 01



Parameter Background

(ug/l unless noted) Conc. Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH

Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations

Chlorobenzene 0 -- -- 1.6E+03 -- -- 1.6E+04 -- -- -- -- -- -- -- -- 1.6E+04
ChlorodibromomethaneC

0 -- -- 1.3E+02 -- -- 1.3E+03 -- -- -- -- -- -- -- -- 1.3E+03

Chloroform 0 -- -- 1.1E+04 -- -- 1.1E+05 -- -- -- -- -- -- -- -- 1.1E+05

2-Chloronaphthalene 0 -- -- 1.6E+03 -- -- 1.6E+04 -- -- -- -- -- -- -- -- 1.6E+04

2-Chlorophenol 0 -- -- 1.5E+02 -- -- 1.5E+03 -- -- -- -- -- -- -- -- 1.5E+03

Chlorpyrifos 0 1.1E-02 5.6E-03 -- 2.2E-02 5.6E-02 -- -- -- -- -- -- -- 2.2E-02 5.6E-02 --

Chromium III 0 -- -- -- -- -- -- -- -- -- -- --

Chromium VI 0 1.1E+03 5.0E+01 -- 2.2E+03 5.0E+02 -- -- -- -- -- -- -- 2.2E+03 5.0E+02 --
Chrysene C 0 -- -- 1.8E-02 -- -- 1.8E-01 -- -- -- -- -- -- -- -- 1.8E-01

Copper 0 9.3E+00 6.0E+00 -- 1.9E+01 6.0E+01 -- -- -- -- -- -- -- 1.9E+01 6.0E+01 --

Cyanide Free 0 1 0E+00 1 0E+00 1 6E+04 2 0E+00 1 0E+01 1 6E+05 -- -- -- -- -- -- 2 0E+00 1 0E+01 1 6E+05Cyanide, Free 0 1.0E+00 1.0E+00 1.6E+04 2.0E+00 1.0E+01 1.6E+05 -- -- -- -- -- -- 2.0E+00 1.0E+01 1.6E+05
DDD C 0 -- -- 3.1E-03 -- -- 3.1E-02 -- -- -- -- -- -- -- -- 3.1E-02
DDE C 0 -- -- 2.2E-03 -- -- 2.2E-02 -- -- -- -- -- -- -- -- 2.2E-02
DDT C 0 1.3E-01 1.0E-03 2.2E-03 2.6E-01 1.0E-02 2.2E-02 -- -- -- -- -- -- 2.6E-01 1.0E-02 2.2E-02

Demeton 0 -- 1.0E-01 -- -- 1.0E+00 -- -- -- -- -- -- -- -- 1.0E+00 --

Diazinon 0 8.2E-01 8.2E-01 -- 1.6E+00 8.2E+00 -- -- -- -- -- -- -- 1.6E+00 8.2E+00 --
Dibenz(a,h)anthracene C 0 -- -- 1.8E-01 -- -- 1.8E+00 -- -- -- -- -- -- -- -- 1.8E+00

1,2-Dichlorobenzene 0 -- -- 1.3E+03 -- -- 1.3E+04 -- -- -- -- -- -- -- -- 1.3E+04

1,3-Dichlorobenzene 0 -- -- 9.6E+02 -- -- 9.6E+03 -- -- -- -- -- -- -- -- 9.6E+03

1,4-Dichlorobenzene 0 -- -- 1.9E+02 -- -- 1.9E+03 -- -- -- -- -- -- -- -- 1.9E+03
3,3-DichlorobenzidineC 0 -- -- 2.8E-01 -- -- 2.8E+00 -- -- -- -- -- -- -- -- 2.8E+00
Dichlorobromomethane C 0 -- -- 1.7E+02 -- -- 1.7E+03 -- -- -- -- -- -- -- -- 1.7E+03
1,2-Dichloroethane C 0 -- -- 3.7E+02 -- -- 3.7E+03 -- -- -- -- -- -- -- -- 3.7E+03

1,1-Dichloroethylene 0 -- -- 7.1E+03 -- -- 7.1E+04 -- -- -- -- -- -- -- -- 7.1E+041,1 Dichloroethylene 0 7.1E 03 7.1E 04 7.1E 04

1,2-trans-dichloroethylene 0 -- -- 1.0E+04 -- -- 1.0E+05 -- -- -- -- -- -- -- -- 1.0E+05

2,4-Dichlorophenol 0 -- -- 2.9E+02 -- -- 2.9E+03 -- -- -- -- -- -- -- -- 2.9E+03

1,2-DichloropropaneC 0 -- -- 1.5E+02 -- -- 1.5E+03 -- -- -- -- -- -- -- -- 1.5E+03

1,3-DichloropropeneC 0 -- -- 2.1E+02 -- -- 2.1E+03 -- -- -- -- -- -- -- -- 2.1E+03
Dieldrin C 0 7.1E-01 1.9E-03 5.4E-04 1.4E+00 1.9E-02 5.4E-03 -- -- -- -- -- -- 1.4E+00 1.9E-02 5.4E-03

Diethyl Phthalate 0 -- -- 4.4E+04 -- -- 4.4E+05 -- -- -- -- -- -- -- -- 4.4E+05

2,4-Dimethylphenol 0 -- -- 8.5E+02 -- -- 8.5E+03 -- -- -- -- -- -- -- -- 8.5E+03

Dimethyl Phthalate 0 -- -- 1.1E+06 -- -- 1.1E+07 -- -- -- -- -- -- -- -- 1.1E+07

Di-n-Butyl Phthalate 0 -- -- 4.5E+03 -- -- 4.5E+04 -- -- -- -- -- -- -- -- 4.5E+04

2,4 Dinitrophenol 0 -- -- 5.3E+03 -- -- 5.3E+04 -- -- -- -- -- -- -- -- 5.3E+04

2-Methyl-4,6-Dinitrophenol 0 -- -- 2.8E+02 -- -- 2.8E+03 -- -- -- -- -- -- -- -- 2.8E+03
2,4-Dinitrotoluene C 0 -- -- 3.4E+01 -- -- 3.4E+02 -- -- -- -- -- -- -- -- 3.4E+02
Dioxin 2,3,7,8-
t t hl dib di i 0 1 08 1 0 1 0tetrachlorodibenzo-p-dioxin 0 -- -- 5.1E-08 -- -- 5.1E-07 -- -- -- -- -- -- -- -- 5.1E-07
1,2-DiphenylhydrazineC 0 -- -- 2.0E+00 -- -- 2.0E+01 -- -- -- -- -- -- -- -- 2.0E+01

Alpha-Endosulfan 0 3.4E-02 8.7E-03 8.9E+01 6.8E-02 8.7E-02 8.9E+02 -- -- -- -- -- -- 6.8E-02 8.7E-02 8.9E+02

Beta-Endosulfan 0 3.4E-02 8.7E-03 8.9E+01 6.8E-02 8.7E-02 8.9E+02 -- -- -- -- -- -- 6.8E-02 8.7E-02 8.9E+02

Alpha + Beta Endosulfan 0 3.4E-02 8.7E-03 -- 6.8E-02 8.7E-02 -- -- -- -- -- -- -- 6.8E-02 8.7E-02 --

Endosulfan Sulfate 0 -- -- 8.9E+01 -- -- 8.9E+02 -- -- -- -- -- -- -- -- 8.9E+02

Endrin 0 3.7E-02 2.3E-03 6.0E-02 7.4E-02 2.3E-02 6.0E-01 -- -- -- -- -- -- 7.4E-02 2.3E-02 6.0E-01
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Parameter Background

(ug/l unless noted) Conc. Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH

Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations

Endrin Aldehyde 0 -- -- 3.0E-01 -- -- 3.0E+00 -- -- -- -- -- -- -- -- 3.0E+00

Ethylbenzene 0 -- -- 2.1E+03 -- -- 2.1E+04 -- -- -- -- -- -- -- -- 2.1E+04

Fluoranthene 0 -- -- 1.4E+02 -- -- 1.4E+03 -- -- -- -- -- -- -- -- 1.4E+03

Fluorene 0 -- -- 5.3E+03 -- -- 5.3E+04 -- -- -- -- -- -- -- -- 5.3E+04

Guthion 0 -- 1.0E-02 -- -- 1.0E-01 -- -- -- -- -- -- -- -- 1.0E-01 --
Heptachlor C 0 5.3E-02 3.6E-03 7.9E-04 1.1E-01 3.6E-02 7.9E-03 -- -- -- -- -- -- 1.1E-01 3.6E-02 7.9E-03
Heptachlor EpoxideC 0 5.3E-02 3.6E-03 3.9E-04 1.1E-01 3.6E-02 3.9E-03 -- -- -- -- -- -- 1.1E-01 3.6E-02 3.9E-03
HexachlorobenzeneC 0 -- -- 2.9E-03 -- -- 2.9E-02 -- -- -- -- -- -- -- -- 2.9E-02
HexachlorobutadieneC 0 -- -- 1.8E+02 -- -- 1.8E+03 -- -- -- -- -- -- -- -- 1.8E+03
Hexachlorocyclohexane Alpha-
BHCC 0 -- -- 4.9E-02 -- -- 4.9E-01 -- -- -- -- -- -- -- -- 4.9E-010 4.9E 02 4.9E 01 4.9E 01
Hexachlorocyclohexane Beta-
BHCC 0 -- -- 1.7E-01 -- -- 1.7E+00 -- -- -- -- -- -- -- -- 1.7E+00
Hexachlorocyclohexane Gamma-
BHCC (Lindane) 0 1.6E-01 -- 1.8E+00 3.2E-01 -- 1.8E+01 -- -- -- -- -- -- 3.2E-01 -- 1.8E+01
Hexachlorocyclopentadiene 0 -- -- 1.1E+03 -- -- 1.1E+04 -- -- -- -- -- -- -- -- 1.1E+04

HexachloroethaneC 0 -- -- 3.3E+01 -- -- 3.3E+02 -- -- -- -- -- -- -- -- 3.3E+02

Hydrogen Sulfide 0 -- 2.0E+00 -- -- 2.0E+01 -- -- -- -- -- -- -- -- 2.0E+01 --

Indeno (1,2,3-cd) pyrene C 0 -- -- 1.8E-01 -- -- 1.8E+00 -- -- -- -- -- -- -- -- 1.8E+00
IsophoroneC 0 -- -- 9.6E+03 -- -- 9.6E+04 -- -- -- -- -- -- -- -- 9.6E+04

Kepone 0 -- 0.0E+00 -- -- 0.0E+00 -- -- -- -- -- -- -- -- 0.0E+00 --

Lead 0 2.4E+02 9.3E+00 -- 4.8E+02 9.3E+01 -- -- -- -- -- -- -- 4.8E+02 9.3E+01 --

Malathion 0 -- 1.0E-01 -- -- 1.0E+00 -- -- -- -- -- -- -- -- 1.0E+00 --

Mercury 0 1.8E+00 9.4E-01 -- 3.6E+00 9.4E+00 -- -- -- -- -- -- -- 3.6E+00 9.4E+00 --

Methyl Bromide 0 1 5E+03 1 5E+04 1 5E+04Methyl Bromide 0 -- -- 1.5E+03 -- -- 1.5E+04 -- -- -- -- -- -- -- -- 1.5E+04
Methylene Chloride C 0 -- -- 5.9E+03 -- -- 5.9E+04 -- -- -- -- -- -- -- -- 5.9E+04

Methoxychlor 0 -- 3.0E-02 -- -- 3.0E-01 -- -- -- -- -- -- -- -- 3.0E-01 --

Mirex 0 -- 0.0E+00 -- -- 0.0E+00 -- -- -- -- -- -- -- -- 0.0E+00 --

Nickel 0 7.4E+01 8.2E+00 4.6E+03 1.5E+02 8.2E+01 4.6E+04 -- -- -- -- -- -- 1.5E+02 8.2E+01 4.6E+04

Nitrobenzene 0 -- -- 6.9E+02 -- -- 6.9E+03 -- -- -- -- -- -- -- -- 6.9E+03
N-NitrosodimethylamineC 0 -- -- 3.0E+01 -- -- 3.0E+02 -- -- -- -- -- -- -- -- 3.0E+02
N-NitrosodiphenylamineC 0 -- -- 6.0E+01 -- -- 6.0E+02 -- -- -- -- -- -- -- -- 6.0E+02
N-Nitrosodi-n-propylamineC 0 -- -- 5.1E+00 -- -- 5.1E+01 -- -- -- -- -- -- -- -- 5.1E+01

Nonylphenol 0 7.0E+00 1.7E+00 -- 1.4E+01 1.7E+01 -- -- -- -- -- -- -- 1.4E+01 1.7E+01 --

Parathion 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
PCB TotalC 0 -- 3.0E-02 6.4E-04 -- 3.0E-01 6.4E-03 -- -- -- -- -- -- -- 3.0E-01 6.4E-03
Pentachlorophenol C  0 1.3E+01 7.9E+00 3.0E+01 2.6E+01 7.9E+01 3.0E+02 -- -- -- -- -- -- 2.6E+01 7.9E+01 3.0E+02

Phenol 0 8 6E+05 8 6E+06 -- -- 8 6E+06Phenol 0 -- -- 8.6E+05 -- -- 8.6E+06 -- -- -- -- -- -- -- -- 8.6E+06

Phosphorus (Elemental) 0 -- 1.0E-01 -- -- 1.0E+00 -- -- -- -- -- -- -- -- 1.0E+00 --

Pyrene 0 -- -- 4.0E+03 -- -- 4.0E+04 -- -- -- -- -- -- -- -- 4.0E+04

Selenium 0 2.9E+02 7.1E+01 4.2E+03 5.8E+02 7.1E+02 4.2E+04 -- -- -- -- -- -- 5.8E+02 7.1E+02 4.2E+04

Silver 0 1.9E+00 -- -- 3.8E+00 -- -- -- -- -- -- -- -- 3.8E+00 -- --
1,1,2,2-TetrachloroethaneC 0 -- -- 4.0E+01 -- -- 4.0E+02 -- -- -- -- -- -- -- -- 4.0E+02
TetrachloroethyleneC 0 -- -- 3.3E+01 -- -- 3.3E+02 -- -- -- -- -- -- -- -- 3.3E+02
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Parameter Background

(ug/l unless noted) Conc. Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH

Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations

Thallium 0 -- -- 4.7E-01 -- -- 4.7E+00 -- -- -- -- -- -- -- -- 4.7E+00

Toluene 0 -- -- 6.0E+03 -- -- 6.0E+04 -- -- -- -- -- -- -- -- 6.0E+04
Toxaphene C 0 2.1E-01 2.0E-04 2.8E-03 4.2E-01 2.0E-03 2.8E-02 -- -- -- -- -- -- 4.2E-01 2.0E-03 2.8E-02

Tributyltin 0 4 2E-01 7 4E-03 -- 8 4E-01 7 4E-02 -- -- -- -- -- -- -- 8 4E-01 7 4E-02 --Tributyltin 0 4.2E-01 7.4E-03 -- 8.4E-01 7.4E-02 -- -- -- -- -- -- -- 8.4E-01 7.4E-02 --

1,2,4-Trichlorobenzene 0 -- -- 7.0E+01 -- -- 7.0E+02 -- -- -- -- -- -- -- -- 7.0E+02
1,1,2-TrichloroethaneC 0 -- -- 1.6E+02 -- -- 1.6E+03 -- -- -- -- -- -- -- -- 1.6E+03
Trichloroethylene C 0 -- -- 3.0E+02 -- -- 3.0E+03 -- -- -- -- -- -- -- -- 3.0E+03
2,4,6-Trichlorophenol C 0 -- -- 2.4E+01 -- -- 2.4E+02 -- -- -- -- -- -- -- -- 2.4E+02
Vinyl ChlorideC 0 -- -- 2.4E+01 -- -- 2.4E+02 -- -- -- -- -- -- -- -- 2.4E+02

Zinc 0 9.0E+01 8.1E+01 2.6E+04 1.8E+02 8.1E+02 2.6E+05 -- -- -- -- -- -- 1.8E+02 8.1E+02 2.6E+05

Notes:

1.  All concentrations expressed as micrograms/liter (ug/l), unless noted otherwise Metal

2.  Discharge flow is highest monthly average or  Form 2C maximum for Industries and design flow for Municipals Antimony Note:  do not use QL's lower than the 

3.  Metals measured as Dissolved, unless specified otherwise Arsenic III minimum QL's provided in agency guidance

4.  "C" indicates a carcinogenic parameter Cadmium

5 For transition zone waters spreadsheet prints the lesser of the freshwater and saltwater water quality criteria Chromium III

3.2E+01

#VALUE!

Site Specific
Target Value (SSTV)

6.4E+03

5.5E+01

5.  For transition zone waters, spreadsheet prints the lesser of the freshwater and saltwater water quality criteria. Chromium III

6.  Regular WLA = (WQC x WLA multiplier) - (WLA multiplier - 1)(background conc.) Chromium VI

7.  Antideg. Baseline = (0.25(WQC - background conc.) + background conc.) for acute and chronic Copper

                                 = (0.1(WQC - background conc.) + background conc.) for human health Lead

8.  Antideg. WLA = (Antideg. Baseline)(WLA multiplier) - (WLA multiplier - 1)(background conc.) Mercury

Nickel

Selenium

5.6E+01

1.4E+00

4.9E+01

2.3E+02

#VALUE!

3.0E+02

7.4E+00

Silver

Zinc

Temperature Screening:  (Non-heated Discharge)

Acute - Maximum Allowable Rise Over Ambient = 2 ˚C Chronic - Maximum Allowable Rise Over Ambient = 3 ˚C

A t Mi T t (N h t d Di h ) Ch i Mi T t (N h t d Di h )

1.5E+00

7.2E+01

((0.03 MGD X 27˚C) + (0.03 MGD X 29.1˚C))
 =28.05 ˚C

((0.27 MGD X 27˚C) + (0.03 MGD X 29.1˚C))
 =27.21 ˚C

(0.06 MGD)

NOTE: The temperature screening at 
right evaluates the projected rise in 
temperature within the mixing zone 
during low flow conditions using 90%tile 
effluent temperature, and either 10%tile 
ambient temperature for heated 
discharges or 90%tile ambient 

Acute Mix Temperature (Non-heated Discharge) Chronic Mix Temperature (Non-heated Discharge)

(0.3 MGD)

0 21 ˚C∆T ˚C above 28 05 ˚C 27˚C = 1 05 ˚C ∆T ˚C above 27 21 ˚C 27˚C =g
temperature for non-heated discharges .  
If the projected rise in temperature 
exceeds the temperature standard, 
further evaluation is needed.

0.21 C

STATS Evaluation Needed? NO STATS Evaluation Needed? NO

ambient ►
28.05 C  -  27 C  =  1.05 C ambient ►

27.21 C  -  27 C  =  
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Facility Name: Windmill Point Resort & Yacht Harbor WWTP Permit No.:  VA0060569 Version: OWP Guidance Memo 00-2011 (8/24/00)
Receiving Stream: Windmill Point Boat Basin, tributary of Rappahannock River

SALTWATER AND TRANSITION ZONES
WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS 0.040 MGD Plant 

2012 Permit Reissuance

Stream Information Mixing Information Effluent Information
Mean Hardness (as CaCO3) = N/A mg/l Design Flow (MGD) 0.04 Mean Hardness (as CaCO3) = N/A mg/L
90th % Temperature (Annual) = 27 (o C) Acute WLA multiplier 2 90 % Temperature (Annual) = 29.1 (o C)

10th % Temperature (Annual) = 5.4 (o C) Chronic WLA multiplier 10 90 % Temperature (Winter) = 15.2 (o C)

90th % Temperature (Winter) = N/A (o C) Human health WLA multiplier 10 90 % Maximum pH = 7.5 SU
90th % Maximum pH = 8.2 6.3E-09 10 % Maximum pH = 7 SU
10th % Maximum pH = 7.4 4E-08 Heated Discharge? (Y/N) N

Tier Designation (1 or 2) = 1 Discharge Flow = 0.03 MGD
Early Life Stages Present Y/N = Y
Tidal Zone = 1 (1 = saltwater, 2 = transition zone)
Mean Salinity = 16.15 (g/kg)

Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting AllocationsParameter Background

(ug/l unless noted) Conc. Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH

Acenapthene 0 -- -- 9.9E+02 -- -- 9.9E+03 -- -- -- -- -- -- -- -- 9.9E+03

Acrolein 0 -- -- 9.3E+00 -- -- 9.3E+01 -- -- -- -- -- -- -- -- 9.3E+01
AcrylonitrileC 0 -- -- 2.5E+00 -- -- 2.5E+01 -- -- -- -- -- -- -- -- 2.5E+01
Aldrin C  0 1.3E+00 -- 5.0E-04 2.6E+00 -- 5.0E-03 -- -- -- -- -- -- 2.6E+00 -- 5.0E-03

Ammonia-N (mg/l) - Annual 0 5.55E+00 4.45E-01 -- 1.11E+01 4.45E+00 -- -- -- -- -- -- -- 1.11E+01 4.45E+00 --

Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations

Ammonia-N (mg/l) - Winter 0 #VALUE! #VALUE! -- #VALUE! #VALUE! -- -- -- -- -- -- -- #VALUE! #VALUE! --

Anthracene 0 -- -- 4.0E+04 -- -- 4.0E+05 -- -- -- -- -- -- -- -- 4.0E+05

Antimony 0 -- -- 6.4E+02 -- -- 6.4E+03 -- -- -- -- -- -- -- -- 6.4E+03

Arsenic 0 6.9E+01 3.6E+01 -- 1.4E+02 3.6E+02 -- -- -- -- -- -- -- 1.4E+02 3.6E+02 --
Benzene C 0 -- -- 5.1E+02 -- -- 5.1E+03 -- -- -- -- -- -- -- -- 5.1E+03
BenzidineC 0 -- -- 2.0E-03 -- -- 2.0E-02 -- -- -- -- -- -- -- -- 2.0E-02
Benzo (a) anthracene C 0 -- -- 1 8E-01 -- -- 1 8E+00 -- -- -- -- -- -- -- -- 1 8E+00Benzo (a) anthracene 0 1.8E 01 1.8E+00 -- -- 1.8E+00
Benzo (b) fluoranthene C 0 -- -- 1.8E-01 -- -- 1.8E+00 -- -- -- -- -- -- -- -- 1.8E+00
Benzo (k) fluoranthene C 0 -- -- 1.8E-01 -- -- 1.8E+00 -- -- -- -- -- -- -- -- 1.8E+00
Benzo (a) pyrene C 0 -- -- 1.8E-01 -- -- 1.8E+00 -- -- -- -- -- -- -- -- 1.8E+00
Bis2-Chloroethyl EtherC 0 -- -- 5.3E+00 -- -- 5.3E+01 -- -- -- -- -- -- -- -- 5.3E+01

Bis2-Chloroisopropyl Ether 0 -- -- 6.5E+04 -- -- 6.5E+05 -- -- -- -- -- -- -- -- 6.5E+05
Bis2-Ethylhexyl PhthalateC 0 -- -- 2.2E+01 -- -- 2.2E+02 -- -- -- -- -- -- -- -- 2.2E+02

CBromoform C 0 -- -- 1.4E+03 -- -- 1.4E+04 -- -- -- -- -- -- -- -- 1.4E+04

Butylbenzylphthalate 0 -- -- 1.9E+03 -- -- 1.9E+04 -- -- -- -- -- -- -- -- 1.9E+04

Cadmium 0 4.0E+01 8.8E+00 -- 8.0E+01 8.8E+01 -- -- -- -- -- -- -- 8.0E+01 8.8E+01 --
Carbon Tetrachloride C 0 -- -- 1.6E+01 -- -- 1.6E+02 -- -- -- -- -- -- -- -- 1.6E+02
Chlordane C 0 9.0E-02 4.0E-03 8.1E-03 1.8E-01 4.0E-02 8.1E-02 -- -- -- -- -- -- 1.8E-01 4.0E-02 8.1E-02

TRC 0 -- -- -- -- -- -- -- -- -- -- --

Chlorine Prod. Oxidant 0 1.3E+01 7.5E+00 -- 2.6E+01 7.5E+01 -- -- -- -- -- -- -- 2.6E+01 7.5E+01 --Chlorine Prod. Oxidant 0 1.3E 01 7.5E 00 2.6E 01 7.5E 01 2.6E 01 7.5E 01



Parameter Background

(ug/l unless noted) Conc. Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH

Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations

Chlorobenzene 0 -- -- 1.6E+03 -- -- 1.6E+04 -- -- -- -- -- -- -- -- 1.6E+04
ChlorodibromomethaneC

0 -- -- 1.3E+02 -- -- 1.3E+03 -- -- -- -- -- -- -- -- 1.3E+03

Chloroform 0 -- -- 1.1E+04 -- -- 1.1E+05 -- -- -- -- -- -- -- -- 1.1E+05

2-Chloronaphthalene 0 -- -- 1.6E+03 -- -- 1.6E+04 -- -- -- -- -- -- -- -- 1.6E+04

2-Chlorophenol 0 -- -- 1.5E+02 -- -- 1.5E+03 -- -- -- -- -- -- -- -- 1.5E+03

Chlorpyrifos 0 1.1E-02 5.6E-03 -- 2.2E-02 5.6E-02 -- -- -- -- -- -- -- 2.2E-02 5.6E-02 --

Chromium III 0 -- -- -- -- -- -- -- -- -- -- --

Chromium VI 0 1.1E+03 5.0E+01 -- 2.2E+03 5.0E+02 -- -- -- -- -- -- -- 2.2E+03 5.0E+02 --
Chrysene C 0 -- -- 1.8E-02 -- -- 1.8E-01 -- -- -- -- -- -- -- -- 1.8E-01

Copper 0 9.3E+00 6.0E+00 -- 1.9E+01 6.0E+01 -- -- -- -- -- -- -- 1.9E+01 6.0E+01 --

Cyanide Free 0 1 0E+00 1 0E+00 1 6E+04 2 0E+00 1 0E+01 1 6E+05 -- -- -- -- -- -- 2 0E+00 1 0E+01 1 6E+05Cyanide, Free 0 1.0E+00 1.0E+00 1.6E+04 2.0E+00 1.0E+01 1.6E+05 -- -- -- -- -- -- 2.0E+00 1.0E+01 1.6E+05
DDD C 0 -- -- 3.1E-03 -- -- 3.1E-02 -- -- -- -- -- -- -- -- 3.1E-02
DDE C 0 -- -- 2.2E-03 -- -- 2.2E-02 -- -- -- -- -- -- -- -- 2.2E-02
DDT C 0 1.3E-01 1.0E-03 2.2E-03 2.6E-01 1.0E-02 2.2E-02 -- -- -- -- -- -- 2.6E-01 1.0E-02 2.2E-02

Demeton 0 -- 1.0E-01 -- -- 1.0E+00 -- -- -- -- -- -- -- -- 1.0E+00 --

Diazinon 0 8.2E-01 8.2E-01 -- 1.6E+00 8.2E+00 -- -- -- -- -- -- -- 1.6E+00 8.2E+00 --
Dibenz(a,h)anthracene C 0 -- -- 1.8E-01 -- -- 1.8E+00 -- -- -- -- -- -- -- -- 1.8E+00

1,2-Dichlorobenzene 0 -- -- 1.3E+03 -- -- 1.3E+04 -- -- -- -- -- -- -- -- 1.3E+04

1,3-Dichlorobenzene 0 -- -- 9.6E+02 -- -- 9.6E+03 -- -- -- -- -- -- -- -- 9.6E+03

1,4-Dichlorobenzene 0 -- -- 1.9E+02 -- -- 1.9E+03 -- -- -- -- -- -- -- -- 1.9E+03
3,3-DichlorobenzidineC 0 -- -- 2.8E-01 -- -- 2.8E+00 -- -- -- -- -- -- -- -- 2.8E+00
Dichlorobromomethane C 0 -- -- 1.7E+02 -- -- 1.7E+03 -- -- -- -- -- -- -- -- 1.7E+03
1,2-Dichloroethane C 0 -- -- 3.7E+02 -- -- 3.7E+03 -- -- -- -- -- -- -- -- 3.7E+03

1,1-Dichloroethylene 0 -- -- 7.1E+03 -- -- 7.1E+04 -- -- -- -- -- -- -- -- 7.1E+041,1 Dichloroethylene 0 7.1E 03 7.1E 04 7.1E 04

1,2-trans-dichloroethylene 0 -- -- 1.0E+04 -- -- 1.0E+05 -- -- -- -- -- -- -- -- 1.0E+05

2,4-Dichlorophenol 0 -- -- 2.9E+02 -- -- 2.9E+03 -- -- -- -- -- -- -- -- 2.9E+03

1,2-DichloropropaneC 0 -- -- 1.5E+02 -- -- 1.5E+03 -- -- -- -- -- -- -- -- 1.5E+03

1,3-DichloropropeneC 0 -- -- 2.1E+02 -- -- 2.1E+03 -- -- -- -- -- -- -- -- 2.1E+03
Dieldrin C 0 7.1E-01 1.9E-03 5.4E-04 1.4E+00 1.9E-02 5.4E-03 -- -- -- -- -- -- 1.4E+00 1.9E-02 5.4E-03

Diethyl Phthalate 0 -- -- 4.4E+04 -- -- 4.4E+05 -- -- -- -- -- -- -- -- 4.4E+05

2,4-Dimethylphenol 0 -- -- 8.5E+02 -- -- 8.5E+03 -- -- -- -- -- -- -- -- 8.5E+03

Dimethyl Phthalate 0 -- -- 1.1E+06 -- -- 1.1E+07 -- -- -- -- -- -- -- -- 1.1E+07

Di-n-Butyl Phthalate 0 -- -- 4.5E+03 -- -- 4.5E+04 -- -- -- -- -- -- -- -- 4.5E+04

2,4 Dinitrophenol 0 -- -- 5.3E+03 -- -- 5.3E+04 -- -- -- -- -- -- -- -- 5.3E+04

2-Methyl-4,6-Dinitrophenol 0 -- -- 2.8E+02 -- -- 2.8E+03 -- -- -- -- -- -- -- -- 2.8E+03
2,4-Dinitrotoluene C 0 -- -- 3.4E+01 -- -- 3.4E+02 -- -- -- -- -- -- -- -- 3.4E+02
Dioxin 2,3,7,8-
t t hl dib di i 0 1 08 1 0 1 0tetrachlorodibenzo-p-dioxin 0 -- -- 5.1E-08 -- -- 5.1E-07 -- -- -- -- -- -- -- -- 5.1E-07
1,2-DiphenylhydrazineC 0 -- -- 2.0E+00 -- -- 2.0E+01 -- -- -- -- -- -- -- -- 2.0E+01

Alpha-Endosulfan 0 3.4E-02 8.7E-03 8.9E+01 6.8E-02 8.7E-02 8.9E+02 -- -- -- -- -- -- 6.8E-02 8.7E-02 8.9E+02

Beta-Endosulfan 0 3.4E-02 8.7E-03 8.9E+01 6.8E-02 8.7E-02 8.9E+02 -- -- -- -- -- -- 6.8E-02 8.7E-02 8.9E+02

Alpha + Beta Endosulfan 0 3.4E-02 8.7E-03 -- 6.8E-02 8.7E-02 -- -- -- -- -- -- -- 6.8E-02 8.7E-02 --

Endosulfan Sulfate 0 -- -- 8.9E+01 -- -- 8.9E+02 -- -- -- -- -- -- -- -- 8.9E+02

Endrin 0 3.7E-02 2.3E-03 6.0E-02 7.4E-02 2.3E-02 6.0E-01 -- -- -- -- -- -- 7.4E-02 2.3E-02 6.0E-01
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Parameter Background

(ug/l unless noted) Conc. Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH

Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations

Endrin Aldehyde 0 -- -- 3.0E-01 -- -- 3.0E+00 -- -- -- -- -- -- -- -- 3.0E+00

Ethylbenzene 0 -- -- 2.1E+03 -- -- 2.1E+04 -- -- -- -- -- -- -- -- 2.1E+04

Fluoranthene 0 -- -- 1.4E+02 -- -- 1.4E+03 -- -- -- -- -- -- -- -- 1.4E+03

Fluorene 0 -- -- 5.3E+03 -- -- 5.3E+04 -- -- -- -- -- -- -- -- 5.3E+04

Guthion 0 -- 1.0E-02 -- -- 1.0E-01 -- -- -- -- -- -- -- -- 1.0E-01 --
Heptachlor C 0 5.3E-02 3.6E-03 7.9E-04 1.1E-01 3.6E-02 7.9E-03 -- -- -- -- -- -- 1.1E-01 3.6E-02 7.9E-03
Heptachlor EpoxideC 0 5.3E-02 3.6E-03 3.9E-04 1.1E-01 3.6E-02 3.9E-03 -- -- -- -- -- -- 1.1E-01 3.6E-02 3.9E-03
HexachlorobenzeneC 0 -- -- 2.9E-03 -- -- 2.9E-02 -- -- -- -- -- -- -- -- 2.9E-02
HexachlorobutadieneC 0 -- -- 1.8E+02 -- -- 1.8E+03 -- -- -- -- -- -- -- -- 1.8E+03
Hexachlorocyclohexane Alpha-
BHCC 0 -- -- 4.9E-02 -- -- 4.9E-01 -- -- -- -- -- -- -- -- 4.9E-010 4.9E 02 4.9E 01 4.9E 01
Hexachlorocyclohexane Beta-
BHCC 0 -- -- 1.7E-01 -- -- 1.7E+00 -- -- -- -- -- -- -- -- 1.7E+00
Hexachlorocyclohexane Gamma-
BHCC (Lindane) 0 1.6E-01 -- 1.8E+00 3.2E-01 -- 1.8E+01 -- -- -- -- -- -- 3.2E-01 -- 1.8E+01
Hexachlorocyclopentadiene 0 -- -- 1.1E+03 -- -- 1.1E+04 -- -- -- -- -- -- -- -- 1.1E+04

HexachloroethaneC 0 -- -- 3.3E+01 -- -- 3.3E+02 -- -- -- -- -- -- -- -- 3.3E+02

Hydrogen Sulfide 0 -- 2.0E+00 -- -- 2.0E+01 -- -- -- -- -- -- -- -- 2.0E+01 --

Indeno (1,2,3-cd) pyrene C 0 -- -- 1.8E-01 -- -- 1.8E+00 -- -- -- -- -- -- -- -- 1.8E+00
IsophoroneC 0 -- -- 9.6E+03 -- -- 9.6E+04 -- -- -- -- -- -- -- -- 9.6E+04

Kepone 0 -- 0.0E+00 -- -- 0.0E+00 -- -- -- -- -- -- -- -- 0.0E+00 --

Lead 0 2.4E+02 9.3E+00 -- 4.8E+02 9.3E+01 -- -- -- -- -- -- -- 4.8E+02 9.3E+01 --

Malathion 0 -- 1.0E-01 -- -- 1.0E+00 -- -- -- -- -- -- -- -- 1.0E+00 --

Mercury 0 1.8E+00 9.4E-01 -- 3.6E+00 9.4E+00 -- -- -- -- -- -- -- 3.6E+00 9.4E+00 --

Methyl Bromide 0 1 5E+03 1 5E+04 1 5E+04Methyl Bromide 0 -- -- 1.5E+03 -- -- 1.5E+04 -- -- -- -- -- -- -- -- 1.5E+04
Methylene Chloride C 0 -- -- 5.9E+03 -- -- 5.9E+04 -- -- -- -- -- -- -- -- 5.9E+04

Methoxychlor 0 -- 3.0E-02 -- -- 3.0E-01 -- -- -- -- -- -- -- -- 3.0E-01 --

Mirex 0 -- 0.0E+00 -- -- 0.0E+00 -- -- -- -- -- -- -- -- 0.0E+00 --

Nickel 0 7.4E+01 8.2E+00 4.6E+03 1.5E+02 8.2E+01 4.6E+04 -- -- -- -- -- -- 1.5E+02 8.2E+01 4.6E+04

Nitrobenzene 0 -- -- 6.9E+02 -- -- 6.9E+03 -- -- -- -- -- -- -- -- 6.9E+03
N-NitrosodimethylamineC 0 -- -- 3.0E+01 -- -- 3.0E+02 -- -- -- -- -- -- -- -- 3.0E+02
N-NitrosodiphenylamineC 0 -- -- 6.0E+01 -- -- 6.0E+02 -- -- -- -- -- -- -- -- 6.0E+02
N-Nitrosodi-n-propylamineC 0 -- -- 5.1E+00 -- -- 5.1E+01 -- -- -- -- -- -- -- -- 5.1E+01

Nonylphenol 0 7.0E+00 1.7E+00 -- 1.4E+01 1.7E+01 -- -- -- -- -- -- -- 1.4E+01 1.7E+01 --

Parathion 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
PCB TotalC 0 -- 3.0E-02 6.4E-04 -- 3.0E-01 6.4E-03 -- -- -- -- -- -- -- 3.0E-01 6.4E-03
Pentachlorophenol C  0 1.3E+01 7.9E+00 3.0E+01 2.6E+01 7.9E+01 3.0E+02 -- -- -- -- -- -- 2.6E+01 7.9E+01 3.0E+02

Phenol 0 8 6E+05 8 6E+06 -- -- 8 6E+06Phenol 0 -- -- 8.6E+05 -- -- 8.6E+06 -- -- -- -- -- -- -- -- 8.6E+06

Phosphorus (Elemental) 0 -- 1.0E-01 -- -- 1.0E+00 -- -- -- -- -- -- -- -- 1.0E+00 --

Pyrene 0 -- -- 4.0E+03 -- -- 4.0E+04 -- -- -- -- -- -- -- -- 4.0E+04

Selenium 0 2.9E+02 7.1E+01 4.2E+03 5.8E+02 7.1E+02 4.2E+04 -- -- -- -- -- -- 5.8E+02 7.1E+02 4.2E+04

Silver 0 1.9E+00 -- -- 3.8E+00 -- -- -- -- -- -- -- -- 3.8E+00 -- --
1,1,2,2-TetrachloroethaneC 0 -- -- 4.0E+01 -- -- 4.0E+02 -- -- -- -- -- -- -- -- 4.0E+02
TetrachloroethyleneC 0 -- -- 3.3E+01 -- -- 3.3E+02 -- -- -- -- -- -- -- -- 3.3E+02
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Parameter Background

(ug/l unless noted) Conc. Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH

Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations

Thallium 0 -- -- 4.7E-01 -- -- 4.7E+00 -- -- -- -- -- -- -- -- 4.7E+00

Toluene 0 -- -- 6.0E+03 -- -- 6.0E+04 -- -- -- -- -- -- -- -- 6.0E+04
Toxaphene C 0 2.1E-01 2.0E-04 2.8E-03 4.2E-01 2.0E-03 2.8E-02 -- -- -- -- -- -- 4.2E-01 2.0E-03 2.8E-02

Tributyltin 0 4 2E-01 7 4E-03 -- 8 4E-01 7 4E-02 -- -- -- -- -- -- -- 8 4E-01 7 4E-02 --Tributyltin 0 4.2E-01 7.4E-03 -- 8.4E-01 7.4E-02 -- -- -- -- -- -- -- 8.4E-01 7.4E-02 --

1,2,4-Trichlorobenzene 0 -- -- 7.0E+01 -- -- 7.0E+02 -- -- -- -- -- -- -- -- 7.0E+02
1,1,2-TrichloroethaneC 0 -- -- 1.6E+02 -- -- 1.6E+03 -- -- -- -- -- -- -- -- 1.6E+03
Trichloroethylene C 0 -- -- 3.0E+02 -- -- 3.0E+03 -- -- -- -- -- -- -- -- 3.0E+03
2,4,6-Trichlorophenol C 0 -- -- 2.4E+01 -- -- 2.4E+02 -- -- -- -- -- -- -- -- 2.4E+02
Vinyl ChlorideC 0 -- -- 2.4E+01 -- -- 2.4E+02 -- -- -- -- -- -- -- -- 2.4E+02

Zinc 0 9.0E+01 8.1E+01 2.6E+04 1.8E+02 8.1E+02 2.6E+05 -- -- -- -- -- -- 1.8E+02 8.1E+02 2.6E+05

Notes:

1.  All concentrations expressed as micrograms/liter (ug/l), unless noted otherwise Metal

2.  Discharge flow is highest monthly average or  Form 2C maximum for Industries and design flow for Municipals Antimony Note:  do not use QL's lower than the 

3.  Metals measured as Dissolved, unless specified otherwise Arsenic III minimum QL's provided in agency guidance

4.  "C" indicates a carcinogenic parameter Cadmium

5 For transition zone waters spreadsheet prints the lesser of the freshwater and saltwater water quality criteria Chromium III

3.2E+01

#VALUE!

Site Specific
Target Value (SSTV)

6.4E+03

5.5E+01

5.  For transition zone waters, spreadsheet prints the lesser of the freshwater and saltwater water quality criteria. Chromium III

6.  Regular WLA = (WQC x WLA multiplier) - (WLA multiplier - 1)(background conc.) Chromium VI

7.  Antideg. Baseline = (0.25(WQC - background conc.) + background conc.) for acute and chronic Copper

                                 = (0.1(WQC - background conc.) + background conc.) for human health Lead

8.  Antideg. WLA = (Antideg. Baseline)(WLA multiplier) - (WLA multiplier - 1)(background conc.) Mercury

Nickel

Selenium

5.6E+01

1.4E+00

4.9E+01

2.3E+02

#VALUE!

3.0E+02

7.4E+00

Silver

Zinc

Temperature Screening:  (Non-heated Discharge)

Acute - Maximum Allowable Rise Over Ambient = 2 ˚C Chronic - Maximum Allowable Rise Over Ambient = 3 ˚C

A t Mi T t (N h t d Di h ) Ch i Mi T t (N h t d Di h )

1.5E+00

7.2E+01

((0.03 MGD X 27˚C) + (0.03 MGD X 29.1˚C))
 =28.05 ˚C

((0.27 MGD X 27˚C) + (0.03 MGD X 29.1˚C))
 =27.21 ˚C

(0.06 MGD)

NOTE: The temperature screening at 
right evaluates the projected rise in 
temperature within the mixing zone 
during low flow conditions using 90%tile 
effluent temperature, and either 10%tile 
ambient temperature for heated 
discharges or 90%tile ambient 

Acute Mix Temperature (Non-heated Discharge) Chronic Mix Temperature (Non-heated Discharge)

(0.3 MGD)

0 21 ˚C∆T ˚C above 28 05 ˚C 27˚C = 1 05 ˚C ∆T ˚C above 27 21 ˚C 27˚C =g
temperature for non-heated discharges .  
If the projected rise in temperature 
exceeds the temperature standard, 
further evaluation is needed.

0.21 C

STATS Evaluation Needed? NO STATS Evaluation Needed? NO

ambient ►
28.05 C  -  27 C  =  1.05 C ambient ►

27.21 C  -  27 C  =  
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Facility Name: Windmill Point Resort & Yacht Harbor WWTP Permit No.:  VA0060569 Version: OWP Guidance Memo 00-2011 (8/24/00)
Receiving Stream: Windmill Point Boat Basin, tributary of Rappahannock River

SALTWATER AND TRANSITION ZONES
WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS 0.080 MGD Plant 

2012 Permit Reissuance

Stream Information Mixing Information Effluent Information
Mean Hardness (as CaCO3) = N/A mg/l Design Flow (MGD) 0.08 Mean Hardness (as CaCO3) = N/A mg/L
90th % Temperature (Annual) = 27 (o C) Acute WLA multiplier 2 90 % Temperature (Annual) = 29.1 (o C)

10th % Temperature (Annual) = 5.4 (o C) Chronic WLA multiplier 10 90 % Temperature (Winter) = 15.2 (o C)

90th % Temperature (Winter) = N/A (o C) Human health WLA multiplier 10 90 % Maximum pH = 7.5 SU
90th % Maximum pH = 8.2 6.3E-09 10 % Maximum pH = 7 SU
10th % Maximum pH = 7.4 4E-08 Heated Discharge? (Y/N) N

Tier Designation (1 or 2) = 1 Discharge Flow = 0.03 MGD
Early Life Stages Present Y/N = Y
Tidal Zone = 1 (1 = saltwater, 2 = transition zone)
Mean Salinity = 16.15 (g/kg)

Parameter Background Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting AllocationsParameter Background

(ug/l unless noted) Conc. Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH

Acenapthene 0 -- -- 9.9E+02 -- -- 9.9E+03 -- -- -- -- -- -- -- -- 9.9E+03

Acrolein 0 -- -- 9.3E+00 -- -- 9.3E+01 -- -- -- -- -- -- -- -- 9.3E+01
AcrylonitrileC 0 -- -- 2.5E+00 -- -- 2.5E+01 -- -- -- -- -- -- -- -- 2.5E+01
Aldrin C  0 1.3E+00 -- 5.0E-04 2.6E+00 -- 5.0E-03 -- -- -- -- -- -- 2.6E+00 -- 5.0E-03

Ammonia-N (mg/l) - Annual 0 5.55E+00 4.45E-01 -- 1.11E+01 4.45E+00 -- -- -- -- -- -- -- 1.11E+01 4.45E+00 --

Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations

Ammonia-N (mg/l) - Winter 0 #VALUE! #VALUE! -- #VALUE! #VALUE! -- -- -- -- -- -- -- #VALUE! #VALUE! --

Anthracene 0 -- -- 4.0E+04 -- -- 4.0E+05 -- -- -- -- -- -- -- -- 4.0E+05

Antimony 0 -- -- 6.4E+02 -- -- 6.4E+03 -- -- -- -- -- -- -- -- 6.4E+03

Arsenic 0 6.9E+01 3.6E+01 -- 1.4E+02 3.6E+02 -- -- -- -- -- -- -- 1.4E+02 3.6E+02 --
Benzene C 0 -- -- 5.1E+02 -- -- 5.1E+03 -- -- -- -- -- -- -- -- 5.1E+03
BenzidineC 0 -- -- 2.0E-03 -- -- 2.0E-02 -- -- -- -- -- -- -- -- 2.0E-02
Benzo (a) anthracene C 0 -- -- 1 8E-01 -- -- 1 8E+00 -- -- -- -- -- -- -- -- 1 8E+00Benzo (a) anthracene 0 1.8E 01 1.8E+00 -- -- 1.8E+00
Benzo (b) fluoranthene C 0 -- -- 1.8E-01 -- -- 1.8E+00 -- -- -- -- -- -- -- -- 1.8E+00
Benzo (k) fluoranthene C 0 -- -- 1.8E-01 -- -- 1.8E+00 -- -- -- -- -- -- -- -- 1.8E+00
Benzo (a) pyrene C 0 -- -- 1.8E-01 -- -- 1.8E+00 -- -- -- -- -- -- -- -- 1.8E+00
Bis2-Chloroethyl EtherC 0 -- -- 5.3E+00 -- -- 5.3E+01 -- -- -- -- -- -- -- -- 5.3E+01

Bis2-Chloroisopropyl Ether 0 -- -- 6.5E+04 -- -- 6.5E+05 -- -- -- -- -- -- -- -- 6.5E+05
Bis2-Ethylhexyl PhthalateC 0 -- -- 2.2E+01 -- -- 2.2E+02 -- -- -- -- -- -- -- -- 2.2E+02

CBromoform C 0 -- -- 1.4E+03 -- -- 1.4E+04 -- -- -- -- -- -- -- -- 1.4E+04

Butylbenzylphthalate 0 -- -- 1.9E+03 -- -- 1.9E+04 -- -- -- -- -- -- -- -- 1.9E+04

Cadmium 0 4.0E+01 8.8E+00 -- 8.0E+01 8.8E+01 -- -- -- -- -- -- -- 8.0E+01 8.8E+01 --
Carbon Tetrachloride C 0 -- -- 1.6E+01 -- -- 1.6E+02 -- -- -- -- -- -- -- -- 1.6E+02
Chlordane C 0 9.0E-02 4.0E-03 8.1E-03 1.8E-01 4.0E-02 8.1E-02 -- -- -- -- -- -- 1.8E-01 4.0E-02 8.1E-02

TRC 0 -- -- -- -- -- -- -- -- -- -- --

Chlorine Prod. Oxidant 0 1.3E+01 7.5E+00 -- 2.6E+01 7.5E+01 -- -- -- -- -- -- -- 2.6E+01 7.5E+01 --Chlorine Prod. Oxidant 0 1.3E 01 7.5E 00 2.6E 01 7.5E 01 2.6E 01 7.5E 01



Parameter Background

(ug/l unless noted) Conc. Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH

Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations

Chlorobenzene 0 -- -- 1.6E+03 -- -- 1.6E+04 -- -- -- -- -- -- -- -- 1.6E+04
ChlorodibromomethaneC

0 -- -- 1.3E+02 -- -- 1.3E+03 -- -- -- -- -- -- -- -- 1.3E+03

Chloroform 0 -- -- 1.1E+04 -- -- 1.1E+05 -- -- -- -- -- -- -- -- 1.1E+05

2-Chloronaphthalene 0 -- -- 1.6E+03 -- -- 1.6E+04 -- -- -- -- -- -- -- -- 1.6E+04

2-Chlorophenol 0 -- -- 1.5E+02 -- -- 1.5E+03 -- -- -- -- -- -- -- -- 1.5E+03

Chlorpyrifos 0 1.1E-02 5.6E-03 -- 2.2E-02 5.6E-02 -- -- -- -- -- -- -- 2.2E-02 5.6E-02 --

Chromium III 0 -- -- -- -- -- -- -- -- -- -- --

Chromium VI 0 1.1E+03 5.0E+01 -- 2.2E+03 5.0E+02 -- -- -- -- -- -- -- 2.2E+03 5.0E+02 --
Chrysene C 0 -- -- 1.8E-02 -- -- 1.8E-01 -- -- -- -- -- -- -- -- 1.8E-01

Copper 0 9.3E+00 6.0E+00 -- 1.9E+01 6.0E+01 -- -- -- -- -- -- -- 1.9E+01 6.0E+01 --

Cyanide Free 0 1 0E+00 1 0E+00 1 6E+04 2 0E+00 1 0E+01 1 6E+05 -- -- -- -- -- -- 2 0E+00 1 0E+01 1 6E+05Cyanide, Free 0 1.0E+00 1.0E+00 1.6E+04 2.0E+00 1.0E+01 1.6E+05 -- -- -- -- -- -- 2.0E+00 1.0E+01 1.6E+05
DDD C 0 -- -- 3.1E-03 -- -- 3.1E-02 -- -- -- -- -- -- -- -- 3.1E-02
DDE C 0 -- -- 2.2E-03 -- -- 2.2E-02 -- -- -- -- -- -- -- -- 2.2E-02
DDT C 0 1.3E-01 1.0E-03 2.2E-03 2.6E-01 1.0E-02 2.2E-02 -- -- -- -- -- -- 2.6E-01 1.0E-02 2.2E-02

Demeton 0 -- 1.0E-01 -- -- 1.0E+00 -- -- -- -- -- -- -- -- 1.0E+00 --

Diazinon 0 8.2E-01 8.2E-01 -- 1.6E+00 8.2E+00 -- -- -- -- -- -- -- 1.6E+00 8.2E+00 --
Dibenz(a,h)anthracene C 0 -- -- 1.8E-01 -- -- 1.8E+00 -- -- -- -- -- -- -- -- 1.8E+00

1,2-Dichlorobenzene 0 -- -- 1.3E+03 -- -- 1.3E+04 -- -- -- -- -- -- -- -- 1.3E+04

1,3-Dichlorobenzene 0 -- -- 9.6E+02 -- -- 9.6E+03 -- -- -- -- -- -- -- -- 9.6E+03

1,4-Dichlorobenzene 0 -- -- 1.9E+02 -- -- 1.9E+03 -- -- -- -- -- -- -- -- 1.9E+03
3,3-DichlorobenzidineC 0 -- -- 2.8E-01 -- -- 2.8E+00 -- -- -- -- -- -- -- -- 2.8E+00
Dichlorobromomethane C 0 -- -- 1.7E+02 -- -- 1.7E+03 -- -- -- -- -- -- -- -- 1.7E+03
1,2-Dichloroethane C 0 -- -- 3.7E+02 -- -- 3.7E+03 -- -- -- -- -- -- -- -- 3.7E+03

1,1-Dichloroethylene 0 -- -- 7.1E+03 -- -- 7.1E+04 -- -- -- -- -- -- -- -- 7.1E+041,1 Dichloroethylene 0 7.1E 03 7.1E 04 7.1E 04

1,2-trans-dichloroethylene 0 -- -- 1.0E+04 -- -- 1.0E+05 -- -- -- -- -- -- -- -- 1.0E+05

2,4-Dichlorophenol 0 -- -- 2.9E+02 -- -- 2.9E+03 -- -- -- -- -- -- -- -- 2.9E+03

1,2-DichloropropaneC 0 -- -- 1.5E+02 -- -- 1.5E+03 -- -- -- -- -- -- -- -- 1.5E+03

1,3-DichloropropeneC 0 -- -- 2.1E+02 -- -- 2.1E+03 -- -- -- -- -- -- -- -- 2.1E+03
Dieldrin C 0 7.1E-01 1.9E-03 5.4E-04 1.4E+00 1.9E-02 5.4E-03 -- -- -- -- -- -- 1.4E+00 1.9E-02 5.4E-03

Diethyl Phthalate 0 -- -- 4.4E+04 -- -- 4.4E+05 -- -- -- -- -- -- -- -- 4.4E+05

2,4-Dimethylphenol 0 -- -- 8.5E+02 -- -- 8.5E+03 -- -- -- -- -- -- -- -- 8.5E+03

Dimethyl Phthalate 0 -- -- 1.1E+06 -- -- 1.1E+07 -- -- -- -- -- -- -- -- 1.1E+07

Di-n-Butyl Phthalate 0 -- -- 4.5E+03 -- -- 4.5E+04 -- -- -- -- -- -- -- -- 4.5E+04

2,4 Dinitrophenol 0 -- -- 5.3E+03 -- -- 5.3E+04 -- -- -- -- -- -- -- -- 5.3E+04

2-Methyl-4,6-Dinitrophenol 0 -- -- 2.8E+02 -- -- 2.8E+03 -- -- -- -- -- -- -- -- 2.8E+03
2,4-Dinitrotoluene C 0 -- -- 3.4E+01 -- -- 3.4E+02 -- -- -- -- -- -- -- -- 3.4E+02
Dioxin 2,3,7,8-
t t hl dib di i 0 1 08 1 0 1 0tetrachlorodibenzo-p-dioxin 0 -- -- 5.1E-08 -- -- 5.1E-07 -- -- -- -- -- -- -- -- 5.1E-07
1,2-DiphenylhydrazineC 0 -- -- 2.0E+00 -- -- 2.0E+01 -- -- -- -- -- -- -- -- 2.0E+01

Alpha-Endosulfan 0 3.4E-02 8.7E-03 8.9E+01 6.8E-02 8.7E-02 8.9E+02 -- -- -- -- -- -- 6.8E-02 8.7E-02 8.9E+02

Beta-Endosulfan 0 3.4E-02 8.7E-03 8.9E+01 6.8E-02 8.7E-02 8.9E+02 -- -- -- -- -- -- 6.8E-02 8.7E-02 8.9E+02

Alpha + Beta Endosulfan 0 3.4E-02 8.7E-03 -- 6.8E-02 8.7E-02 -- -- -- -- -- -- -- 6.8E-02 8.7E-02 --

Endosulfan Sulfate 0 -- -- 8.9E+01 -- -- 8.9E+02 -- -- -- -- -- -- -- -- 8.9E+02

Endrin 0 3.7E-02 2.3E-03 6.0E-02 7.4E-02 2.3E-02 6.0E-01 -- -- -- -- -- -- 7.4E-02 2.3E-02 6.0E-01
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Parameter Background

(ug/l unless noted) Conc. Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH

Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations

Endrin Aldehyde 0 -- -- 3.0E-01 -- -- 3.0E+00 -- -- -- -- -- -- -- -- 3.0E+00

Ethylbenzene 0 -- -- 2.1E+03 -- -- 2.1E+04 -- -- -- -- -- -- -- -- 2.1E+04

Fluoranthene 0 -- -- 1.4E+02 -- -- 1.4E+03 -- -- -- -- -- -- -- -- 1.4E+03

Fluorene 0 -- -- 5.3E+03 -- -- 5.3E+04 -- -- -- -- -- -- -- -- 5.3E+04

Guthion 0 -- 1.0E-02 -- -- 1.0E-01 -- -- -- -- -- -- -- -- 1.0E-01 --
Heptachlor C 0 5.3E-02 3.6E-03 7.9E-04 1.1E-01 3.6E-02 7.9E-03 -- -- -- -- -- -- 1.1E-01 3.6E-02 7.9E-03
Heptachlor EpoxideC 0 5.3E-02 3.6E-03 3.9E-04 1.1E-01 3.6E-02 3.9E-03 -- -- -- -- -- -- 1.1E-01 3.6E-02 3.9E-03
HexachlorobenzeneC 0 -- -- 2.9E-03 -- -- 2.9E-02 -- -- -- -- -- -- -- -- 2.9E-02
HexachlorobutadieneC 0 -- -- 1.8E+02 -- -- 1.8E+03 -- -- -- -- -- -- -- -- 1.8E+03
Hexachlorocyclohexane Alpha-
BHCC 0 -- -- 4.9E-02 -- -- 4.9E-01 -- -- -- -- -- -- -- -- 4.9E-010 4.9E 02 4.9E 01 4.9E 01
Hexachlorocyclohexane Beta-
BHCC 0 -- -- 1.7E-01 -- -- 1.7E+00 -- -- -- -- -- -- -- -- 1.7E+00
Hexachlorocyclohexane Gamma-
BHCC (Lindane) 0 1.6E-01 -- 1.8E+00 3.2E-01 -- 1.8E+01 -- -- -- -- -- -- 3.2E-01 -- 1.8E+01
Hexachlorocyclopentadiene 0 -- -- 1.1E+03 -- -- 1.1E+04 -- -- -- -- -- -- -- -- 1.1E+04

HexachloroethaneC 0 -- -- 3.3E+01 -- -- 3.3E+02 -- -- -- -- -- -- -- -- 3.3E+02

Hydrogen Sulfide 0 -- 2.0E+00 -- -- 2.0E+01 -- -- -- -- -- -- -- -- 2.0E+01 --

Indeno (1,2,3-cd) pyrene C 0 -- -- 1.8E-01 -- -- 1.8E+00 -- -- -- -- -- -- -- -- 1.8E+00
IsophoroneC 0 -- -- 9.6E+03 -- -- 9.6E+04 -- -- -- -- -- -- -- -- 9.6E+04

Kepone 0 -- 0.0E+00 -- -- 0.0E+00 -- -- -- -- -- -- -- -- 0.0E+00 --

Lead 0 2.4E+02 9.3E+00 -- 4.8E+02 9.3E+01 -- -- -- -- -- -- -- 4.8E+02 9.3E+01 --

Malathion 0 -- 1.0E-01 -- -- 1.0E+00 -- -- -- -- -- -- -- -- 1.0E+00 --

Mercury 0 1.8E+00 9.4E-01 -- 3.6E+00 9.4E+00 -- -- -- -- -- -- -- 3.6E+00 9.4E+00 --

Methyl Bromide 0 1 5E+03 1 5E+04 1 5E+04Methyl Bromide 0 -- -- 1.5E+03 -- -- 1.5E+04 -- -- -- -- -- -- -- -- 1.5E+04
Methylene Chloride C 0 -- -- 5.9E+03 -- -- 5.9E+04 -- -- -- -- -- -- -- -- 5.9E+04

Methoxychlor 0 -- 3.0E-02 -- -- 3.0E-01 -- -- -- -- -- -- -- -- 3.0E-01 --

Mirex 0 -- 0.0E+00 -- -- 0.0E+00 -- -- -- -- -- -- -- -- 0.0E+00 --

Nickel 0 7.4E+01 8.2E+00 4.6E+03 1.5E+02 8.2E+01 4.6E+04 -- -- -- -- -- -- 1.5E+02 8.2E+01 4.6E+04

Nitrobenzene 0 -- -- 6.9E+02 -- -- 6.9E+03 -- -- -- -- -- -- -- -- 6.9E+03
N-NitrosodimethylamineC 0 -- -- 3.0E+01 -- -- 3.0E+02 -- -- -- -- -- -- -- -- 3.0E+02
N-NitrosodiphenylamineC 0 -- -- 6.0E+01 -- -- 6.0E+02 -- -- -- -- -- -- -- -- 6.0E+02
N-Nitrosodi-n-propylamineC 0 -- -- 5.1E+00 -- -- 5.1E+01 -- -- -- -- -- -- -- -- 5.1E+01

Nonylphenol 0 7.0E+00 1.7E+00 -- 1.4E+01 1.7E+01 -- -- -- -- -- -- -- 1.4E+01 1.7E+01 --

Parathion 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
PCB TotalC 0 -- 3.0E-02 6.4E-04 -- 3.0E-01 6.4E-03 -- -- -- -- -- -- -- 3.0E-01 6.4E-03
Pentachlorophenol C  0 1.3E+01 7.9E+00 3.0E+01 2.6E+01 7.9E+01 3.0E+02 -- -- -- -- -- -- 2.6E+01 7.9E+01 3.0E+02

Phenol 0 8 6E+05 8 6E+06 -- -- 8 6E+06Phenol 0 -- -- 8.6E+05 -- -- 8.6E+06 -- -- -- -- -- -- -- -- 8.6E+06

Phosphorus (Elemental) 0 -- 1.0E-01 -- -- 1.0E+00 -- -- -- -- -- -- -- -- 1.0E+00 --

Pyrene 0 -- -- 4.0E+03 -- -- 4.0E+04 -- -- -- -- -- -- -- -- 4.0E+04

Selenium 0 2.9E+02 7.1E+01 4.2E+03 5.8E+02 7.1E+02 4.2E+04 -- -- -- -- -- -- 5.8E+02 7.1E+02 4.2E+04

Silver 0 1.9E+00 -- -- 3.8E+00 -- -- -- -- -- -- -- -- 3.8E+00 -- --
1,1,2,2-TetrachloroethaneC 0 -- -- 4.0E+01 -- -- 4.0E+02 -- -- -- -- -- -- -- -- 4.0E+02
TetrachloroethyleneC 0 -- -- 3.3E+01 -- -- 3.3E+02 -- -- -- -- -- -- -- -- 3.3E+02
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Parameter Background

(ug/l unless noted) Conc. Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH

Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations

Thallium 0 -- -- 4.7E-01 -- -- 4.7E+00 -- -- -- -- -- -- -- -- 4.7E+00

Toluene 0 -- -- 6.0E+03 -- -- 6.0E+04 -- -- -- -- -- -- -- -- 6.0E+04
Toxaphene C 0 2.1E-01 2.0E-04 2.8E-03 4.2E-01 2.0E-03 2.8E-02 -- -- -- -- -- -- 4.2E-01 2.0E-03 2.8E-02

Tributyltin 0 4 2E-01 7 4E-03 -- 8 4E-01 7 4E-02 -- -- -- -- -- -- -- 8 4E-01 7 4E-02 --Tributyltin 0 4.2E-01 7.4E-03 -- 8.4E-01 7.4E-02 -- -- -- -- -- -- -- 8.4E-01 7.4E-02 --

1,2,4-Trichlorobenzene 0 -- -- 7.0E+01 -- -- 7.0E+02 -- -- -- -- -- -- -- -- 7.0E+02
1,1,2-TrichloroethaneC 0 -- -- 1.6E+02 -- -- 1.6E+03 -- -- -- -- -- -- -- -- 1.6E+03
Trichloroethylene C 0 -- -- 3.0E+02 -- -- 3.0E+03 -- -- -- -- -- -- -- -- 3.0E+03
2,4,6-Trichlorophenol C 0 -- -- 2.4E+01 -- -- 2.4E+02 -- -- -- -- -- -- -- -- 2.4E+02
Vinyl ChlorideC 0 -- -- 2.4E+01 -- -- 2.4E+02 -- -- -- -- -- -- -- -- 2.4E+02

Zinc 0 9.0E+01 8.1E+01 2.6E+04 1.8E+02 8.1E+02 2.6E+05 -- -- -- -- -- -- 1.8E+02 8.1E+02 2.6E+05

Notes:

1.  All concentrations expressed as micrograms/liter (ug/l), unless noted otherwise Metal

2.  Discharge flow is highest monthly average or  Form 2C maximum for Industries and design flow for Municipals Antimony Note:  do not use QL's lower than the 

3.  Metals measured as Dissolved, unless specified otherwise Arsenic III minimum QL's provided in agency guidance

4.  "C" indicates a carcinogenic parameter Cadmium

5 For transition zone waters spreadsheet prints the lesser of the freshwater and saltwater water quality criteria Chromium III

3.2E+01

#VALUE!

Site Specific
Target Value (SSTV)

6.4E+03

5.5E+01

5.  For transition zone waters, spreadsheet prints the lesser of the freshwater and saltwater water quality criteria. Chromium III

6.  Regular WLA = (WQC x WLA multiplier) - (WLA multiplier - 1)(background conc.) Chromium VI

7.  Antideg. Baseline = (0.25(WQC - background conc.) + background conc.) for acute and chronic Copper

                                 = (0.1(WQC - background conc.) + background conc.) for human health Lead

8.  Antideg. WLA = (Antideg. Baseline)(WLA multiplier) - (WLA multiplier - 1)(background conc.) Mercury

Nickel

Selenium

5.6E+01

1.4E+00

4.9E+01

2.3E+02

#VALUE!

3.0E+02

7.4E+00

Silver

Zinc

Temperature Screening:  (Non-heated Discharge)

Acute - Maximum Allowable Rise Over Ambient = 2 ˚C Chronic - Maximum Allowable Rise Over Ambient = 3 ˚C

A t Mi T t (N h t d Di h ) Ch i Mi T t (N h t d Di h )

1.5E+00

7.2E+01

((0.03 MGD X 27˚C) + (0.03 MGD X 29.1˚C))
 =28.05 ˚C

((0.27 MGD X 27˚C) + (0.03 MGD X 29.1˚C))
 =27.21 ˚C

(0.06 MGD)

NOTE: The temperature screening at 
right evaluates the projected rise in 
temperature within the mixing zone 
during low flow conditions using 90%tile 
effluent temperature, and either 10%tile 
ambient temperature for heated 
discharges or 90%tile ambient 

Acute Mix Temperature (Non-heated Discharge) Chronic Mix Temperature (Non-heated Discharge)

(0.3 MGD)

0 21 ˚C∆T ˚C above 28 05 ˚C 27˚C = 1 05 ˚C ∆T ˚C above 27 21 ˚C 27˚C =g
temperature for non-heated discharges .  
If the projected rise in temperature 
exceeds the temperature standard, 
further evaluation is needed.

0.21 C

STATS Evaluation Needed? NO STATS Evaluation Needed? NO

ambient ►
28.05 C  -  27 C  =  1.05 C ambient ►

27.21 C  -  27 C  =  
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epa18325
2006 Permit Reissuance  VA0060569 - Windmill Point Resort & Yacht Harbor WWTP



Facility Name: Windmill Point Resort & Yacht Harbor WWTP Permit No.:  VA0060569 Version: OWP Guidance Memo 00-2011 (8/24/00)
Receiving Stream: Windmill Point Boat Basin, tributary of Rappahannock River

SALTWATER AND TRANSITION ZONES
WATER QUALITY CRITERIA / WASTELOAD ALLOCATION ANALYSIS Replication of 2006 

MSTRANTI for calculating 
Ammonia WLAs to three 
significant figures.

Stream Information Mixing Information Effluent Information
Mean Hardness (as CaCO3) = N/A mg/l Design Flow (MGD) 0.03 Mean Hardness (as CaCO3) = N/A mg/L
90th % Temperature (Annual) = 26.93 (o C) Acute WLA multiplier 2 90 % Temperature (Annual) = 29.1 (o C)

10th % Temperature (Annual) = (o C) Chronic WLA multiplier 10 90 % Temperature (Winter) = N/A (o C)

90th % Temperature (Winter) = N/A (o C) Human health WLA multiplier 10 90 % Maximum pH = 8.8 SU
90th % Maximum pH = 8.28 5.2E-09 10 % Maximum pH = N/A SU90th % Maximum pH 8.28 5.2E 09 10 % Maximum pH N/A SU
10th % Maximum pH = 7.42 3.8E-08 Heated Discharge? (Y/N) N

Tier Designation (1 or 2) = 1 Discharge Flow = 0.03 MGD
Early Life Stages Present Y/N = Y
Tidal Zone = 1 (1 = saltwater, 2 = transition zone)
Mean Salinity = 16.28 (g/kg)

P t B k d W t Q lit C it i W t l d All ti A tid d ti B li A tid d ti All ti M t Li iti All tiParameter Background

(ug/l unless noted) Conc. Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH Acute Chronic HH

Acenapthene 0 -- -- 9.9E+02 -- -- 9.9E+03 -- -- -- -- -- -- -- -- 9.9E+03

Acrolein 0 -- -- 9.3E+00 -- -- 9.3E+01 -- -- -- -- -- -- -- -- 9.3E+01
AcrylonitrileC 0 -- -- 2.5E+00 -- -- 2.5E+01 -- -- -- -- -- -- -- -- 2.5E+01
Aldrin C  0 1.3E+00 -- 5.0E-04 2.6E+00 -- 5.0E-03 -- -- -- -- -- -- 2.6E+00 -- 5.0E-03

Ammonia-N (mg/l) - Annual 0 1.16E+00 2.60E-01 -- 2.32E+00 2.60E+00 -- -- -- -- -- -- -- 2.32E+00 2.60E+00 --

Water Quality Criteria Wasteload Allocations Antidegradation Baseline Antidegradation Allocations Most Limiting Allocations

Ammonia-N (mg/l) - Winter 0 #VALUE! #VALUE! -- #VALUE! #VALUE! -- -- -- -- -- -- -- #VALUE! #VALUE! --

Anthracene 0 -- -- 4.0E+04 -- -- 4.0E+05 -- -- -- -- -- -- -- -- 4.0E+05

Antimony 0 -- -- 6.4E+02 -- -- 6.4E+03 -- -- -- -- -- -- -- -- 6.4E+03

Arsenic 0 6.9E+01 3.6E+01 -- 1.4E+02 3.6E+02 -- -- -- -- -- -- -- 1.4E+02 3.6E+02 --
Benzene C 0 -- -- 5.1E+02 -- -- 5.1E+03 -- -- -- -- -- -- -- -- 5.1E+03
BenzidineC 0 -- -- 2.0E-03 -- -- 2.0E-02 -- -- -- -- -- -- -- -- 2.0E-02
Benzo (a) anthracene C 0 -- -- 1.8E-01 -- -- 1.8E+00 -- -- -- -- -- -- -- -- 1.8E+00
Benzo (b) fluoranthene C 0 -- -- 1.8E-01 -- -- 1.8E+00 -- -- -- -- -- -- -- -- 1.8E+00
Benzo (k) fluoranthene C 0 -- -- 1.8E-01 -- -- 1.8E+00 -- -- -- -- -- -- -- -- 1.8E+00
Benzo (a) pyrene C 0 -- -- 1.8E-01 -- -- 1.8E+00 -- -- -- -- -- -- -- -- 1.8E+00
Bis2-Chloroethyl EtherC 0 -- -- 5.3E+00 -- -- 5.3E+01 -- -- -- -- -- -- -- -- 5.3E+01

Bis2-Chloroisopropyl Ether 0 -- -- 6.5E+04 -- -- 6.5E+05 -- -- -- -- -- -- -- -- 6.5E+05
Bis2-Ethylhexyl PhthalateC 0 -- -- 2.2E+01 -- -- 2.2E+02 -- -- -- -- -- -- -- -- 2.2E+02
Bromoform C 0 -- -- 1.4E+03 -- -- 1.4E+04 -- -- -- -- -- -- -- -- 1.4E+04

Butylbenzylphthalate 0 -- -- 1.9E+03 -- -- 1.9E+04 -- -- -- -- -- -- -- -- 1.9E+04

Cadmium 0 4.0E+01 8.8E+00 -- 8.0E+01 8.8E+01 -- -- -- -- -- -- -- 8.0E+01 8.8E+01 --
Carbon Tetrachloride C 0 -- -- 1.6E+01 -- -- 1.6E+02 -- -- -- -- -- -- -- -- 1.6E+02
Chlordane C 0 9.0E-02 4.0E-03 8.1E-03 1.8E-01 4.0E-02 8.1E-02 -- -- -- -- -- -- 1.8E-01 4.0E-02 8.1E-02

TRC 0 -- -- -- -- -- -- -- -- -- -- --

Chlorine Prod. Oxidant 0 1.3E+01 7.5E+00 -- 2.6E+01 7.5E+01 -- -- -- -- -- -- -- 2.6E+01 7.5E+01 --

Chlorobenzene 0 -- -- 1.6E+03 -- -- 1.6E+04 -- -- -- -- -- -- -- -- 1.6E+04



VA0060569 - AMMONIA-0.030 MGD

              10/28/2011 9:41:35 AM 

              Facility  = Windmill Point Resort & Yacht Harbor WWTP
              Chemical  = Ammonia
              Chronic averaging period =  30 
              WLAa    =  11.1 mg/L 
              WLAc    =  4.45 mg/L
              Q.L.      = 0.20
              # samples/mo. = 1 
              # samples/wk. = 1 

              Summary of Statistics:

              # observations = 1
              Expected Value =  9
              Variance       =  29.16
              C.V.           = 0.6
              97th percentile daily values  =  21.9007
              97th percentile 4 day average =  14.9741
              97th percentile 30 day average=  10.8544
              # < Q.L.       =  0 
              Model used     = BPJ Assumptions, type 2 data

              A limit is needed based on Chronic Toxicity
              Maximum Daily Limit   = 8.97863191570258
              Average Weekly limit  = 8.97863191570259
              Average Monthly LImit = 8.97863191570259

              The data are:

              
               9.0 mg/L



VA0060569 - AMMONIA-0.040 MGD

              11/1/2011 8:59:11 AM 

              Facility  = Windmill Point Resort & Yacht Harbor WWTP
              Chemical  = Ammonia - 0.040 MGD Plant
              Chronic averaging period =  30 
              WLAa    =  11.1 mg/L 
              WLAc    =  4.45 mg/L
              Q.L.      = 0.20
              # samples/mo. = 1 
              # samples/wk. = 1 

              Summary of Statistics:

              # observations = 1
              Expected Value =  9
              Variance       =  29.16
              C.V.           = 0.6
              97th percentile daily values  =  21.9007
              97th percentile 4 day average =  14.9741
              97th percentile 30 day average=  10.8544
              # < Q.L.       =  0 
              Model used     = BPJ Assumptions, type 2 data

              A limit is needed based on Chronic Toxicity
              Maximum Daily Limit   = 8.97863191570258
              Average Weekly limit  = 8.97863191570259
              Average Monthly LImit = 8.97863191570259

              The data are:

              
               9.0 mg/L



VA0060569 - AMMONIA-0.080 MGD

              11/3/2011 2:49:35 PM 

              Facility  = Windmill Point Resort & Yacht Harbor WWTP
              Chemical  = Ammonia - 0.080 MGD Plant
              Chronic averaging period =  30 
              WLAa    =  11.1 mg/L 
              WLAc    =  4.45 mg/L
              Q.L.      = 0.20
              # samples/mo. = 4 
              # samples/wk. = 1 

              Summary of Statistics:

              # observations = 1
              Expected Value =  9
              Variance       =  29.16
              C.V.           = 0.6
              97th percentile daily values  =  21.9007
              97th percentile 4 day average =  14.9741
              97th percentile 30 day average=  10.8544
              # < Q.L.       =  0 
              Model used     = BPJ Assumptions, type 2 data

              A limit is needed based on Chronic Toxicity
              Maximum Daily Limit   = 8.97863191570258
              Average Weekly limit  = 8.97863191570259
              Average Monthly LImit = 6.13892158787266

              The data are:

              
               9.0 mg/L
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VA0060569 - CPO (TRC)-0.030 MGD

              10/28/2011 10:03:32 AM 

              Facility  = Windmill Point Resort & Yacht Harbor WWTP
              Chemical  = Chlorine Produced Oxidants (for TRC) - 0.030 MGD Plant
              Chronic averaging period =  4 
              WLAa    =  26 µg/L
              WLAc    =  75 µg/L
              Q.L.      = 100
              # samples/mo. = 30 
              # samples/wk. = 7 

              Summary of Statistics:

              # observations = 1
              Expected Value =  20000
              Variance       =  1440000
              C.V.           = 0.6
              97th percentile daily values  =  48668.3
              97th percentile 4 day average =  33275.8
              97th percentile 30 day average=  24121.0
              # < Q.L.       =  0 
              Model used     = BPJ Assumptions, type 2 data

              A limit is needed based on Acute Toxicity
              Maximum Daily Limit   = 26
              Average Weekly limit  = 15.8783873755527
              Average Monthly LImit = 12.8861502605597

              The data are:

              
               20000 µg/L



VA0060569 - CPO (TRC)-0.040 MGD

              11/1/2011 9:04:05 AM 

              Facility  = Windmill Point Resort & Yacht Harbor WWTP
              Chemical  = Chlorine Produced Oxidants (for TRC) - 0.040 MGD Plant
              Chronic averaging period =  4 
              WLAa    =  26 µg/L
              WLAc    =  75 µg/L
              Q.L.      = 100
              # samples/mo. = 30 
              # samples/wk. = 7 

              Summary of Statistics:

              # observations = 1
              Expected Value =  20000
              Variance       =  1440000
              C.V.           = 0.6
              97th percentile daily values  =  48668.3
              97th percentile 4 day average =  33275.8
              97th percentile 30 day average=  24121.0
              # < Q.L.       =  0 
              Model used     = BPJ Assumptions, type 2 data

              A limit is needed based on Acute Toxicity
              Maximum Daily Limit   = 26
              Average Weekly limit  = 15.8783873755527
              Average Monthly LImit = 12.8861502605597

              The data are:

              
               20000 µg/L



VA0060569 - CPO (TRC)-0.080 MGD

              11/1/2011 9:09:44 AM 

              Facility  = Windmill Point Resort & Yacht Harbor WWTP
              Chemical  = Chlorine Produced Oxidants (for TRC) - 0.080 MGD Plan
              Chronic averaging period =  4 
              WLAa    =  26 µg/L
              WLAc    =  75 µg/L
              Q.L.      = 100
              # samples/mo. = 90 
              # samples/wk. = 21 

              Summary of Statistics:

              # observations = 1
              Expected Value =  20000
              Variance       =  1440000
              C.V.           = 0.6
              97th percentile daily values  =  48668.3
              97th percentile 4 day average =  33275.8
              97th percentile 30 day average=  24121.0
              # < Q.L.       =  0 
              Model used     = BPJ Assumptions, type 2 data

              A limit is needed based on Acute Toxicity
              Maximum Daily Limit   = 26
              Average Weekly limit  = 13.5384800231324
              Average Monthly LImit = 11.9556495015095

              The data are:

              
               20000 µg/L



epa18325
2006 Permit ReissuanceVA0060569 - Windmill Point Resort & Yacht Harbor WWTP



2006 Ammonia Replication

              4/3/2012 8:45:03 AM 

              Facility  = Windmill Point Resort and Yacht Harbor
              Chemical  = Ammonia
              Chronic averaging period =  30 
              WLAa    =  2.32 
              WLAc    =  2.6 
              Q.L.      = 0.2
              # samples/mo. = 1 
              # samples/wk. = 1 

              Summary of Statistics:

              # observations = 1
              Expected Value =  9
              Variance       =  29.16
              C.V.           = 0.6
              97th percentile daily values  =  21.9007
              97th percentile 4 day average =  14.9741
              97th percentile 30 day average=  10.8544
              # < Q.L.       =  0 
              Model used     = BPJ Assumptions, type 2 data

              A limit is needed based on Acute Toxicity
              Maximum Daily Limit   = 2.32
              Average Weekly limit  = 2.32
              Average Monthly LImit = 2.32

              The data are:

              
               9.0 mg/L 
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2006 STATS replication for Ammonia to calculate limit to three significant figures
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Kazio, Jeremy (DEQ)

From: Brockenbrough, Allan (DEQ)
Sent: Thursday, October 20, 2011 12:12 PM
To: Kazio, Jeremy (DEQ)
Cc: Linderman, Curtis (DEQ)
Subject: RE: Windmill Point WWTP - VA0060569
Attachments: Reissuance of Watershed General Permit

Jeremy- 
 
Sorry for the delayed response.  Per our conversation, neither expansion is large enough to trigger 
the Technology Reg. requirements.  I would therefore give them concentrations highlighted below 
necessary to maintain the permitted design capacity at 0.03 MGD.  These limits may be modified if 
they install more advanced treatment. 
 
Design 
Flow 

TN 
(mg/l) 

TP 
(mg/l) 

0.03 18.7 2.5 

0.04 14.0 1.9 

0.08 7.0 0.9 
 
With those concentrations in the IP they don’t have any increase in load and will not have to submit 
an offset plan.  They do have to register for the reissued GP.  Can you forward to them the attached 
notification? 
 
Thanks, 
 
            Allan 
From: Kazio, Jeremy (DEQ)  
Sent: Monday, October 17, 2011 11:10 AM 
To: Brockenbrough, Allan (DEQ) 
Subject: Windmill Point WWTP - VA0060569 
 
Allan,  
 
The subject facility is currently authorized to discharge at a design flow of 30,000 gpd.  For two permit cycles, they’ve 
had expansion tiers in their permit for 40,000 and 80,000 gpd, but they have not submitted a PER for the expanded 
facility (s).  Curt has advised me to insert nutrient concentration limits for the two expansion tiers, but I’m not sure 
which ones to insert. 
 
Should the nutrient concentration limits be technology‐based, or should the limits reflect their current permitted design 
capacity (i.e. calculate current load, then back calculate for the expansion tiers)? 
 
Thanks for any advice!! 
 
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
Jeremy S. Kazio 
Water Permit Writer 
DEQ Piedmont Regional Office 
4949‐A Cox Road 



Fact Sheet 
Windmill Point Resort and Yacht Harbor WWTP 
VA0060569 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment H 
 

Ownership Change Documentation and Related Correspondence 
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Kazio, Jeremy (DEQ)

From: OConnell, Kathleen (DEQ)
Sent: Thursday, February 09, 2012 5:14 PM
To: Kazio, Jeremy (DEQ)
Subject: RE: VPDES Ownership Question - VA0060569 (Windmill Point)

Jeremy – Receivers generally have the authority to do what’s needed to run the business, including applying for 
permits the language below from the Court order confirms that  
 
Receiver") for the Receivership Assets (as hereafter defined) and is hereby ordered and directed to 
take immediate possession, custody and control of the Receivership Assets (as hereafter defined) 
until further order of this Court. As used herein, the term "Receivership Assets" shall mean: (a) the 
Collateral described in the Application ("Collateral") which consists of certain real property of the 
Defendant more particularly described in the Deed of Trust attached to the Application, together with 
all improvements thereon and all leases, rents, profits, fixtures, personal property and other assets 
relating thereto and including, without limitation  and (b) all records required to be kept 
under applicable safety and environmental laws, licenses, permits, 
 

- undertake variances with respect to the Receivership Assets, subdivide the 
Receivership Assets, or take other action with respect to zoning, land use and permitting 
matters, and enter into any agreement, document or arrangement in connection with the 
foregoing; 
 
In this case the court approved the sale of the property from the Receiver to the new owner listed on the VPDES 
change of ownership form.  I’m pretty sure with that kind of documentation and we’re doubly ensured that the 
Receiver had court ordered authority to submit the permit application documents as the owner and to sign the 
change of ownership form as the former owner. 
 
Kathleen F. O'Connell 
Water Enforcement Program Manager 
Department of Environmental Quality 
629 East Main Street 
Richmond, VA 23219 
804-698-4273 (work) 
804-698-4277 (fax) 
Kathleen.OConnell@deq.virginia.gov 
  
The universe is not required to be in perfect harmony with human ambition.  ~Carl Sagan 

From: Kazio, Jeremy (DEQ)  
Sent: Thursday, February 09, 2012 4:42 PM 
To: OConnell, Kathleen (DEQ) 
Subject: VPDES Ownership Question - VA0060569 (Windmill Point) 
 
Hello Kathleen,  
 
Curt suggested that I seek your advice on a VPDES permitted facility that, in the past year, has undergone foreclosure, 
has had a Court Appointed Receiver, and was sold at auction on January 26, 2012.  The facility’s VPDES permit expired 
on May 2, 2011. 
 
The owner of the facility was formerly Windmill Point Redevelopment Associates, LLC, which was represented by Jeffrey 
Price out of Monmouth, New Jersey for a number of years.  After foreclosure on  March 24, 2011, I sought out the Court 
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Appointed Receiver and asked him to make the appropriate ownership changes to the already‐submitted permit 
application.  I received the revised portions of the application back with the SAME owner indicated, Windmill Point 
Redevelopment Associates, LLC, but with the Receiver as the representative of the LLC.  His name is Raymond A. Yancey, 
and upon searching his name on the internet, I found that he owns a receivership firm out of Florida.  During the time 
that the facility was under Receivership, Mr. Yancey took care of all of the facility’s delinquencies, including financial 
assurance and paying their last 2 years of backed maintenance fees to DEQ. 
 
The facility was sold at auction on January 26, 2012 to RL Prop 2011‐1 Investments, LLC.  Prior to the sale, I was 
contacted by Jean Mumm with LeClair Ryan representing the note purchaser, who was also hoping to be the security 
purchaser via the auction.  She wanted to know how to properly transfer ownership of the VPDES permit.  I provided her 
with the Change of Ownership form and told her to have representatives of both the former and new owners sign the 
document and return it to DEQ.  We received the completed Change of Ownership form on February 3, 2012.  
 
I asked Curt if this was adequate to change the owner information on the draft permit (soon to be reissued) from 
Windmill Point Redevelopment Associates, LLC to RL Prop 2011‐1 Investments, LLC.  He question whether the Special 
Receiver (Raymond Yancey) was authorized by law to sign on behalf of the LLC, and suggested contacting you.  
 
I’ve placed some documents that you might find relevant on the T:drive. 
 
Receivership Court Document (3/30/2011) 
 
VPDES Application Revisions with Special Receiver representing Windmill Point Redevelopment Associates, LLC  
 
Public Sale Notice in Newspaper (1/17/2012) 
 
Transfer of Ownership Paperwork (2/2/2012) 
 
When you get the chance, please let me know if I can change the owner of the permit, or what I need in order to do this 
properly.  Thanks so much!!!! 
 
‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐ 
Jeremy S. Kazio 
Water Permit Writer 
DEQ Piedmont Regional Office 
4949‐A Cox Road 
Glen Allen, VA 23060 
Tel: (804) 527‐5044 

 
   
This email should not be considered a legal opinion or a case decision as defined by the Administrative Process Act, Code of Virginia § 2.2-4000 et seq 
 























http://www.headlineva.com/index.php/public_notices/notice/NOTICE_OF_SUBSTITUTE
_TRUSTEES_SALE_WINDMILL_POINT_MARINA_40_Windjammer_Lane/ 

NOTICE OF SUBSTITUTE TRUSTEES’ SALE 
WINDMILL POINT MARINA 40 Windjammer Lane White 
Stone, Virgini 
NOTICE OF SUBSTITUTE  
TRUSTEES’ SALE 
WINDMILL POINT MARINA 
40 Windjammer Lane 
White Stone, Virginia 22578 
Tax Map Nos.:  41-B-1-A, 41-4-J,  
41-4-K, 41-4-L, 41-4-M, 41-4-S, 
41-4-T, 41-4, 41-4-A, 41-40, 41-4-P,  
41-4-Q & 41-4-R 
and 
3 TOWNHOMES AND 10 TOWNHOME SITES AT THE LANDING 
Tax Map Nos.:  40D-3-16, 40D-3-17, 40D-3-18, 
40D-3-19, 40D-3-20, 40D-3-21, 40D-3-23, 
40D-3-24, 40D-3-25, 40D-3-26, 40D-3-27, 
40D-3-28 & 40D-2-30 
Located off State Route 695  
in Lancaster County, Virginia 

In execution of a certain Deed of Trust dated September 29, 2006, recorded in the Clerk’s Office of the Circuit Court 
of Lancaster County, Virginia (“Clerk’s Office”) as Instrument Number 060003045 and assigned by that certain 
Assignment dated December 29, 2011, recorded in the Clerk’s Office on January 5, 2012, as Instrument Number 
120000033 (“Deed of Trust”) from the Grantors named therein (“Borrowers”) to David M. Diluigi and Humberto M. 
Salomon, original trustees (“Original Trustees”), for whom Christopher L. Perkins and Jean D. Mumm (“Substitute 
Trustees”) have been appointed as substitute trustees pursuant to that certain Appointment of Substitute Trustees 
dated January 3, 2012, and recorded in the Clerk’s Office as Instrument Number 120000036 and default having 
occurred in the payment of the debt secured by the Deed of Trust, and at the request and direction of the holders of 
the Note (“Lender”), which is the holder of the promissory notes evidencing such debt, the Substitute Trustee will sell 
the following described property of the Borrowers located in Lancaster County, Virginia at public auction to the 
highest bidder, for cash on Thursday, January 26, 2012, at 12:00 p.m. (noon) on the front steps of Lancaster County 
Circuit Court located at 8265 Mary Ball Road, Lancaster, Virginia 22503, to wit: 

BEING ALL OF THOSE tracts or parcels of land located in the Bayside District of Lancaster County, Virginia, more 
particularly described as follows, that is to say: 

WINDMILL POINT MARINA: 

Tract One: 
BEING KNOWN AND DESIGNATED as Lot 2, 2.9257 Acres, Open Space “A”, Open Space “B”, Open Space “C”, 
Fairwinds Drive and Windjammer Lane, all as shown on the Plat entitled “Subdivision Plat of T.M. 41 Parcel 4N 
located in the Bayside District of Lancaster County, Virginia” dated June 30, 2010, prepared by Bay Design Group 
and recorded July 15, 2010, among the Land Records of Lancaster County, Virginia as Instrument Number 
100001228, Plat # 0120. 
SAVING AND EXCEPTING THEREFROM all of that certain parcel of land located in Bayside Magisterial District, 
Lancaster County, Virginia, lying between the Rappahannock River and the southern boundary of Lot 9, The Pointe 
subdivision.  Said Parcel is further described with reference to that plat of survey made by William W. Thompsen, 
L.S., dated July 14, 2008, entitled “Location Survey for Dan T. and Shelia A. Brown”, which plat or survey is attached 
to the Quitclaim Deed dated July 21, 2008, and recorded among the Land Records of Lancaster County, Virginia as 
Instrument Number 080002031 and described as follows:  Bounded on the north by Lot 9, The Pointe; on the east by 
an extension of Lot 9’s eastern property line to the mean low water mark of the Rappahannock River; on the south by 



the mean low water mark of the Rappahannock River; and, on the west by an extension of Lot 9’s western boundary 
line to the mean low water mark of the Rappahannock River, which conveyance includes the rip rap and groins 
depicted on the above referenced survey.   

TOGETHER WITH AND SUBJECT TO the rights of others in and to perpetual, nonexclusive easements over the 
existing streets, roads and driveways of Windmill Point Resort and Yacht Harbor, Inc. for vehicular and pedestrian 
ingress to and from VSH 695 as set forth in Deed Book 311, Page 586 and 587 of that Deed from Windmill Point 
Marine Resorts, Inc. to Windmill Point Resort & Yacht Harbor, Inc., said easements having been reserved by 
Windmill Point Marine Resorts, Inc. for the retained property in said Deed. 

Tract Two: 
BEING KNOWN AND DESIGNATED as Proposed T.M. 41 Parcel 4A 8.12 +/- acres as shown on the Plat entitled 
“Boundary Line Adjustment between T.M. 41 Parcel 4A & T.M. 41 Parcel 4N” dated May 3, 2010, prepared by Bay 
Design Group and recorded May 10, 2010, among the Land Records of Lancaster County, Virginia, as Instrument 
Number 100000795, Plat # 0104. 

TOGETHER WITH AND SUBJECT TO the rights of others in and to perpetual, nonexclusive easements over the 
existing streets, roads and driveways of Windmill Point Resort and Yacht Harbor, Inc. for vehicular and pedestrian 
ingress to and from VSH 695 as set forth in Deed Book 311, Page 586 and 587 of that Deed from Windmill Point 
Marine Resorts, Inc. to Windmill Point Resort & Yacht Harbor, Inc., said easements having been reserved by 
Windmill Point Marine Resorts, Inc. for the retained property in said Deed. 

Tract Three: 
BEING KNOWN AND DESIGNATED as Parcel 1, 3.53 +/- acres, Parcel 2, 7.7890 acres, Parcel 4, 0.48 +/- acres, 
Parcel 5, 13.60 +/- acres, Parcel 6 (Non Residential) 0.8308 acres, Parcel 7 (Non Residential) 1.2774 acres, Tax Map 
41 Parcel 4J, 0.9668 acres (Lot 10, The Pointe), Tax Map 41 Parcel 4K, 0.9761 acres (Lot 11, The Pointe), Tax Map 
41 Parcel 4L, 0.9353 acres (Lot 12, The Pointe) and Tax Map 41 Parcel 4M, 0.8476 acres (Lot 13, The Pointe), all as 
shown on the Plat entitled “Subdivision Plat for the land of WINDMILL REDEVELOPMENT ASSOCIATES, LLC” 
dated January 17, 2008, revised April 28, 2008, prepared by Bay Design Group and recorded October 9, 2008, 
among the Land Records of Lancaster County, Virginia, as Instrument Number 080002422, Plat Cabinet #7, Pages 
192C, 192D & 193A. 

TOGETHER WITH AND SUBJECT TO the rights of others in and to perpetual, nonexclusive easements over the 
existing streets, roads and driveways of Windmill Point Resort and Yacht Harbor, Inc. for vehicular and pedestrian 
ingress to and from VSH 695 as set forth in Deed Book 311, Page 586 and 587 of that Deed from Windmill Point 
Marine Resorts, Inc. to Windmill Point Resort & Yacht Harbor, Inc., said easements having been reserved by 
Windmill Point Marine Resorts, Inc. for the retained property in said Deed. 

THE LANDING: 

Tract Four: 
ALL THOSE CERTAIN LOTS, tracts, pieces of parcels or land, together with all improvements thereon, and all rights, 
ways, easements, privileges and appurtenances thereunto appertaining, situate, lying and being in Bayside (formerly 
White Stone) Magisterial District, Lancaster County, Virginia, as shown on that certain plat of survey dated June 23, 
2003, made by Bay Design Group, entitled “ALTA/ACSM LAND TITLE SURVEY OF THE LAND NOW OR 
FORMERLY OF C.W.W.D. DEVELOPMENT COMPANY, L.L.C. FOR CONVEYANCE TO BRIGHTWATER 
VENTURES-1, L.L.C. LOCATED IN THE BAYSIDE MAGISTERIAL DISTRICT OF LANCASTER COUNTY, 
VIRGINIA,” (the “Plat”), and designated as 

Lots 16 through 21, Lots 23 through 28 and Lot 30, The Landing, as shown on Sheet 7 of 7 of the above-named Plat. 

The aforementioned plat of survey containing Sheets 1, 2, 3, 4, 5, 6 & 7 is recorded in the Land Records of Lancaster 
County, Virginia, as Instrument Number 030003162 in Plat Cabinet 7, Slide# 48C, 48D, 49A-D,  50A and 
incorporated herein by reference. Reference is hereby made to said Plat of survey for a more detailed and accurate 
description of the parcels herein conveyed. 

TOGETHER WITH all of the Grantor’s rights and SUBJECT TO the rights of others in and to perpetual, nonexclusive 
easements over the existing streets, roads and driveways of Windmill Point Resort and Yacht Harbor, Inc. for 
vehicular and pedestrian ingress to and from VSH 695 as set forth in Deed Book 311 at PAGES 586 and 587 of that 



Deed from Windmill Point Marine Resorts, Inc., to Windmill Point Resort & Yacht Harbor, Inc., said reservations 
having been reserved by the Grantee for the Retained Property in said deed. 

Tracts One, Two, Three and Four above are hereinafter collectively referred to as “Real Property.” 

AND TOGETHER WITH the interest of the Lender, if any, in the following described personal property at the direction 
of the Lender as secured party thereof, as permitted by Section 8.9A-604 of the Code of Virginia of 1950, as 
amended: 

All such equipment, fixtures, tangible personal property and intangible personal property, if any, described in the 
Deed of Trust in which a security interest was granted by Borrowers (“Personal Property”). 

The above described Real Property and Personal Property are collectively referred to as the “Property.” 

The Property will be sold “AS IS, WHERE IS” and “WITH ALL FAULTS” and subject to the rights of any parties in 
possession and to such covenants, conditions, easements, restrictions, reservations, encumbrances, deeds of trust, 
defects, delinquent taxes and assessments, adverse claims and liens, whether filed or inchoate, if any, superior to the 
lien of the Deed of Trust affecting such Property, duly of record, and constituting constructive notice.  The marina 
property is being sold subject to a Deed of Trust recorded in the Clerk’s Office as Instrument Number 110001500, 
assigned by that certain Assignment dated December 29, 2011, recorded in the Clerk’s Office as Instrument Number 
120000035 securing an original principal amount of up to $96,838.00.  The Property will be offered for sale in 
individual parcels and in such combinations of parcels as the Substitute Trustees shall deem proper, and all of the 
parcels shall be offered for sale together.  The Substitute Trustees shall accept the bid or bids as shall bring the best 
total price, but reserve the right to postpone the sale or withdraw all or part of the Property from the sale if they deem 
the highest bid or bids to be inadequate. 

TERMS OF SALE:  Cash.  SETTLEMENT:  within fifteen (15) days of sale.  Time is of the essence as of the date of 
settlement.  Each bidder may bid on the Property in its entirety or may bid separately on one or more of the parcels 
and the related Personal Property as offered by the Substitute Trustee.  The deposits shall be ten percent (10%) of 
the successful bid for any townhome or townhome site and $250,000.00 for any bid that includes the marina 
property.  Each successful bidder must deliver to the Substitute Trustee, at the time of sale, a deposit equal to the 
sum of the deposits required for each of the parcels on which the bidder was the high bid.  The deposits shall be 
made in the form of a certified or cashier’s check drawn on a financial institution acceptable to the Substitute Trustee 
and Noteholder.  No personal checks will be accepted.  The deposits, without interest, will be applied to the purchase 
price at settlement or returned to the unsuccessful bidder(s), as applicable.  The entire amount of the successful bid 
must be paid in full in cash or by wire, cashier’s check or certified check at settlement.  Failure to close within fifteen 
(15) days of sale will result in purchaser’s default.  Upon purchaser’s default, the bidder’s deposit shall be forfeited 
and the Property shall be resold at the risk and costs of the defaulting purchaser.  Taxes shall be prorated as of the 
sale date.  The successful bidder shall be required to execute a Memorandum of Sale concerning the purchase of the 
Property.  The Real Property shall be conveyed by Special Warranty Deed and the Personal Property, if any, shall be 
conveyed, without warranty, by a Secured Party Bill of Sale.  Additional terms may be announced at the time of the 
sale and the Substitute Trustee reserves the right at any time to amend the terms of sale. The Substitute Trustee is 
not obligated to deliver possession of the Property to the successful bidder; obtaining possession of the Property 
shall be the responsibility of the successful bidder.  If you have any questions or would like additional property 
information, please contact Ray W. King by phone at (757) 441-8929 or by email:  ray.king@leclairryan.com .   

Jean D. Mumm, 
      Substitute Trustee 
            LeClairRyan, 
    A Professional Corporation 
          999 Waterside Drive, 
            Suite 2100 
      Norfolk, Virginia 23510 
(Jan-12-2t)  

 



FIRST NOTICE OF APPOINTMENT OF SPECIAL RECEIVER 
For WINDMILL REDEVELOPMENT ASSOCIATES, LLC 

MARCH 30, 2011 

Via: US Postal Service, First Class Mail 

To: Secured Creditors, Unsecured Creditors, General Creditors, Lessors and Lessees, Trade 

Vendors, Financial Depositories and Other Parties in Interest 

Pursuant to Virginia Code §8.01-595, notice is hereby given that pursuant to Order Appointing 

Special Receiver and Granting Related Relief (the "Order") entered by the Circuit Court for 

Lancaster County, Virginia, R. A. Yancey and Associates, Inc. has been duly appointed as the Special 

Receiver for the assets of Windmill Redevelopment Associates, LLC, including without limitation: (i) 

a parcel of real property containing approximately 43.5 acres located at 56 Windjammer Lane in 

White Stone, Virginia generally known as Windmill Point (collectively the "Property"), on which 

there is a marina intended to include 150 wet boat slips, with associated amenities, including 

without limitation a 17,000 square foot club building, (ii) additional land approved for 200 beach 

and marina condominiums,(iii) various subdivided building lots, and (iv) all improvements, leases, 

fixtures, personal property and other assets located on the Property. 

A certified copy of the Order appointing the Special Receiver is attached hereto, and reference 

thereto is hereby made for a complete description of the assets under the Special Receiver's 

control. 

All creditors, except for M&T Bank, must submit to the Special Receiver not later than April 30, 

2011, an itemized statement, signed by its duly authorized officer or representative, of any 

amounts alleged to be due said creditor from Windmill Redevelopment Associates, LLC and/or its 

affiliates arising out of or in connection with the Property. 

Be advised that no party other than the Special Receiver has the authority to enter into any 

agreements pertaining to the Property or any of the other Windmill Redevelopment Associates, 

LLC assets as defined in the Order. 

Any questions regarding this Notice or the Order shall be directed to the undersigned Special 

Receiv 

. Yancey & Associates, Inc., Special Receiver 

Raymond A. Yancey, President 

1412 Colville Court 

St. Augustine, FL 32095 

804-690-1807 

ray@rayancey.com  

http://www.rayancey.com  



VIRGIN IA: 

IN THE CIRCUIT COURT OF LANCASTER COUNTY 

MANUFACTURERS AND TRADERS ) 
TRUST COMPANY, ) 

) 
Plaintiff, ) 

) 

v. 
) 

Civil Action No.: CL 11-21 
) 

WINDMILL REDEVELOPMENT ) 
AS SOCIATES, LLC, ) 

) 
Defendant. ) 

) 

ORDER APPOINTING SPECIAL RECEIVER 
AND GRANTING RELATED RELIEF 

UPON CONSIDERATION of the Complaint for Appointment of Special Receiver (the 

"Complaint") and the accompanying Application for Appointment of Special Receiver and Related 

Relief (the "Application") for filed herein by the Plaintiff, Manufacturers and Traders Trust 

Company ("M&T Bank"), and any responses thereto, and it appearing that service of the Complaint 

and the Application on the Defendant, Windmill Redevelopment Associates, LLC (the 

"Defendant"), is sufficient and proper, and it appearing based upon the facts and circumstances 

presented in the Complaint and the Application, and pursuant to the Loan Documents and Va. Code 

Ann. §§ 8.01-591, et seq., that good and satisfactory cause exists for the immediate appointment of a 

special receiver to take prompt possession, custody and control of the Collateral (as that term is 

defined in the Complaint) and the other Receivership Assets (as hereafter defined) in order to protect 

and preserve the value of the Collateral and the other Receivership Assets, it is this  2.4  day of 

March, 2011, by the Circuit Court for Lancaster County, hereby ORDERED, ADJUDGED AND 
A TRUE COPY 

DECREED that:  TESTE: 
DIAN 	UMFORD C 

C. 
LAN STER C NTY C ~ UIT COURT 



1. The relief sought in the Complaint and the accompanying Application is hereby 

GRANTED. 

2. R.A. Yancey & Associates, Inc. is hereby appointed as the special receiver (the 

"Receiver") for the Receivership Assets (as hereafter defined) and is hereby ordered and directed to 

take immediate possession, custody and control of the Receivership Assets (as hereafter defined) 

until further order of this Court. As used herein, the term "Receivership Assets" shall mean: (a) the 

Collateral described in the Application ("Collateral") which consists of certain real property of the 

Defendant more particularly described in the Deed of Trust attached to the Application, together with 

all improvements thereon and all leases, rents, profits, fixtures, personal property and other assets 

relating thereto and including, without limitation: (i) a parcel of real property containing 

approximately 43.5 acres located at 56 Windjammer Lane in White Stone, Virginia generally known 

as Windmill Point (collectively the "Property"), on which there is a marina intended to include a 

total of 150 boat slips, with associated amenities, including, without limitation, a 17,000 square foot 

club building, (ii) various subdivided building lots, including five (5) inland water access single 

family lots, (iii) additional land approved for the development of 200 beach and marina 

condominiums, (iv) all improvements, leases, fixtures, personal property and other assets located on 

the Property or related thereto; (v) all rents, revenues, profits, proceeds and other sums generated or 

derived from the Collateral; and (vi) all other related assets described in the Loan Documents (as that 

term is defined in the Application); and (b) all surety bonds, letters of credit, security deposits, tax 

deposits, performance deposits, escrow deposits, keys, books, records, bank accounts, checkbooks, 

ledgers, accounts payable records, accounts receivable records, lease agreements, rent rolls, reports, 

insurance policies and certificates, executory contracts, plans, specifications, drawings, surveys, 

subdivision plats, technical manuals, operating procedures, warranties, records required to be kept 
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under applicable safety and environmental laws, licenses, permits, proffers, entitlements, trademarks, 

service marks, trade names, intellectual property rights, claims, causes of action, choses in action, 

and in general all other instruments, documents, rights, properties and assets of any kind or character 

whatsoever (whether tangible or intangible, whether real, personal or mixed, and whether now 

existing or hereafter arising) forming a part of or related in any way to the ownership, development, 

use, operation and management of the Collateral. 

3. The Defendant and its directors, officers, employees, agents and representatives are 

hereby ordered and directed to comply in all respects with the terms and conditions of this Order, and 

are hereby enjoined and restrained from impeding or interfering in any manner with the exercise or 

enforcement by the Receiver of its rights, powers and duties hereunder with regard to the 

Receivership Assets or otherwise. 

4. From and after the date of this Order, the Defendant and its directors, officers, 

employees, agents and representatives shall not enter into any contract, lease, agreement or other 

arrangement of any kind or character relating to the Receivership Assets , and shall not grant any 

security interest, lien, claim or other encumbrance in to or against the Receivership Assets. 

5. Absent prior approval of this Court, no creditor of the Defendant or other person or 

entity, shall seek, create or perfect a security interest, lien, claim or other encumbrance in, to or 

against the Receivership Assets or levy or execute upon the Receivership Assets (as hereafter 

defined). Notwithstanding the foregoing sentence, the provisions of this decretal paragraph shall not 

affect M&T Bank's duly perfected, first-priority security interests and liens in, to and against the 

Collateral or M&T Bank's rights, remedies or recourse under the Loan Documents, applicable law or 

otherwise with respect to the Defendant or the Collateral. 
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6. 	The Defendant and its directors, officers, employees, agents and representatives are 

hereby ordered and directed to immediately deliver to the Receiver and its authorized agents, 

representatives, and/or attorneys unrestricted physical possession, custody and control of the 

Receivership Assets. 

7. 	Within ten (10) days following the entry of this Order, the Defendant and its directors, 

officers, employees, agents and representatives shall deliver to the Receiver and its authorized 

agents, representatives, and/or attorneys: 

(i) a list of all creditors of the Defendant, including, to the extent known by the 

Defendant, the names, addresses, telephone numbers and email addresses of each such 

creditor, and the amount(s) due each such creditor; and 

(ii) a list and description of all claims and causes of action that the Defendant 

holds against all persons and entities in connection with the Receivership Assets, including, 

to the extent known by the Defendant, the names, addresses, telephone numbers and email 

addresses of each such person and entity, and the amount(s) due or alleged to be due from 

each such person and entity. 

The Defendant shall supplement the above-described lists promptly to the extent information 

becomes known to the Defendant regarding additional debts or claims of the Defendant. 

8. The Defendant shall cause, and the Receiver shall be authorized on the Defendant's 

behalf to cause, the Receiver and its authorized agents and representatives to be named as an 

additional insured on any existing insurance policies covering the Receivership Assets. In addition, 

the Receiver may, in its discretion, or at the direction of M&T Bank or its agents and representatives, 

obtain insurance covering the Receivership Assets, and such insurance expenses shall be deemed a 

normal, ordinary, and necessary operating expenses of the Receivership Assets. 
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9. The Receiver shall be entitled to the full use and benefit of any surety bonds, letters of 

credit, cash deposits and similar existing arrangements securing any obligation owing by the 

Defendant to any third party in connection with the Receivership Assets. 

10. All tenants, bailees or other persons or entities in possession of the Receivership 

Assets or any portion thereof are hereby: 

(i) ordered and directed to attorn to the Receiver, and until further order of this 

Court; 

(ii) ordered and directed to tender to the Receiver or its duly authorized agents and 

representatives, in immediately available funds, all unpaid rents, revenues, profits, proceeds 

and other sums that are due and payable with respect to the Receivership Assets; and 

(iii) enjoined and restrained from paying to the Defendant or its directors, officers, 

employees, agents or representatives any such rents, revenues proceeds or other sums 

generated or derived from the Collateral. 

11. The Defendant and its directors, officers, employees, agents and representatives are 

hereby enjoined and restrained from collecting or receiving any rents, revenues, proceeds or other 

sums payable with respect to the Receivership Assets. Should the Defendant or any of its directors, 

officers, employees, agents or representatives come into possession of any such rents, revenues, 

proceeds or other sums payable with respect to the Receivership Assets after the entry of this Order, 

the Defendant and its directors, officers, employees, agents and representatives are hereby ordered 

and directed to immediately tender such rents, revenues, proceeds and other sums to the Receiver in 

immediately available funds. 

12. The Receiver is hereby empowered to take all such actions and exercise all such 

discretion and authority as may be necessary or desirable in connection with the ongoing operation, 
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maintenance, management, protection and preservation of the Receivership Assets. Without limiting 

any of the general or specific powers granted herein, the Receiver is hereby vested with all of the 

powers, rights and duties provided to receivers under the Loan Documents and applicable law. For 

avoidance of doubt, such powers shall include, without limitation, the power and authority to: 

(i) enter upon and take possession, custody and control of any and all of the 

Receivership Assets; 

(ii) take and maintain possession, custody and control of all documents, books, 

records, papers and accounts relating to the Receivership Assets; 

(iii) exclude the Defendant and its directors, officers, employees, agents and 

representatives from the Receivership Assets; 

(iv) manage and operate the Receivership Assets; 

(v) borrow monies secured by a first-priority priming lien upon the Receivership 

Assets for the purposes of maintaining, preserving, or enhancing the value of the 

Receivership Assets, provided M&T Bank has consented, in writing, to the borrowings and 

the priming lien; 

(vi) maintain, preserve, and protect the Receivership Assets, including making 

repairs and alterations thereto; 

(vii) undertake any construction or repair of the Receivership Assets, with such 

changes, additions or modifications of the Receivership Assets as M&T Bank may, in its sole 

and absolute discretion, deem appropriate or desirable; 

(viii) conduct a marketing or leasing program with respect to all or any portion of the 

Receivership Assets, or employ a marketing or leasing agent or agents to do so, under such 

terms and conditions as M&T Bank may, in its sole and absolute discretion, deem 
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appropriate or desirable; 

(ix) employ such contractors, subcontractors, accountants, architects, engineers, 

appraisers, attorneys, consultants, property managers, brokers, marketing agents, or other 

employees, agents independent contractors or other professionals, as M&T Bank may, in its 

sole and absolute discretion, deem appropriate or desirable to implement and effectuate the 

rights and powers granted under the Loan Documents; 

(x) execute and deliver, in the name of the Defendant or in its own name, such 

documents and instruments as are necessary or appropriate to consummate any transactions 

authorized by this Order, the Loan Documents, applicable, or otherwise; 

(xi) enter in such contracts, leases and other arrangements, whether for real or 

personal property, or tenancy agreements, under such terms and conditions as the Receiver, 

in its discretion, may deem appropriate or desirable, subject to the prior written consent of 

M&T Bank; 

(xii) collect and receive the rents, profits, revenues, and other proceeds from the 

Receivership Assets; 

(xiii) eject tenants or repossess personal property, as provided by law, for breaches 

of the conditions of their leases or other agreements; 

(xiv) sue for any unpaid rents and profits, payments, income or proceeds in the 

name of the Defendant; 

(xv) maintain actions in forcible entry and detainer, ejectment for possession and 

actions in distress for rent; 

(xvi) compromise or give acquittance for rents and profits, payments, income or 

proceeds that may become due in connection with the Receivership Assets; 
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(xvii) undertake variances with respect to the Receivership Assets, subdivide the 

Receivership Assets, or take other action with respect to zoning, land use and permitting 

matters, and enter into any agreement, document or arrangement in connection with the 

foregoing; 

(xviii) oversee maintenance and management of the Receivership Assets; 

(xix) retain such professionals as the Receiver deems necessary and appropriate to 

market and sell the Receivership Assets and to sell some or all of the Receivership Assets to 

one or more third party purchasers (including all or any portion of the Collateral), subject to 

M&T Bank's prior written consent, free and clear of any liens, claims, encumbrances and 

other interests in such Collateral (with all such liens, claims, encumbrances and other 

interests in the Collateral attaching to the proceeds of sale at closing) and with all net 

proceeds arising from any such sale(s), after payment of closing costs, expenses and amounts 

due the Receiver and approved by M&T Bank, to be immediately paid to M&T Bank to 

reduce the indebtedness owed to M&T Bank under the Loan Documents (as that term is 

defined in the Application); 

(xx) engage any contractors, subcontractors, accountants, architects, engineers, 

appraisers, attorneys, consultants, property managers, brokers, marketing agents, or other 

employees, agents independent contractors or other professionals, as appropriate, in order to 

advise and assist the Receiver in carrying out its duties under this Order; and 

(xxi) take all such further actions and enter into all such other agreements as the 

Receiver, in its professional discretion, deems appropriate or desirable to maintain, preserve, 

protect and maximize the value of the Receivership Assets. 
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13. The Receiver is authorized to employ and compensate such contractors, 

subcontractors, accountants, architects, engineers, appraisers, attorneys, consultants, property 

managers, brokers, marketing agents, or other employees, agents independent contractors and other 

professionals as the Receiver may deem necessary or appropriate to the performance of its duties 

hereunder. 

14. The Receiver shall pay, from the Receivership Assets, all such costs and expenses as 

shall be incurred by the Receiver in the ordinary course of business in connection with the operation, 

maintenance, management, protection and preservation of the Receivership Assets, including, 

without limitation, reasonable expenses required to put the Receivership Assets in a rentable and/or 

saleable market-ready condition or otherwise necessary to realize the value thereof. Neither the 

Receiver nor M&T Bank shall be liable for any expenses incurred with regard to the Receivership 

Assets prior to the Receiver taking possession of the Receivership Assets, nor shall the Receiver or 

M&T Bank be required to use the Receivership Assets for payment of any expenses incurred with 

regard to the Receivership Assets prior to the date of this Order. Notwithstanding the foregoing, the 

Receiver may, in the Receiver's discretion, and upon the prior written consent of M&T Bank, pay 

those expenses which were incurred in the normal and ordinary course of business of the 

Receivership Assets prior to the Receiver taking possession of the Receivership Assets if, and only 

if, the Receiver determines that payment of any such pre-existing expense is necessary and critical to 

the ongoing operation, maintenance, management, protection and preservation of the Receivership 

Assets. Otherwise, no pre-existing expenses shall be paid by the Receiver. The Receiver shall not 

be required to perform under any contract or lease entered into prior to the date on which the 

Receiver assumes possession of the Receivership Assets. 
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15. In the event that the rents, revenues and proceeds of the Receivership Assets shall at 

any time be insufficient to pay the normal, ordinary, and necessary operating expenses of the 

Receivership Assets, including payment of the Receiver's fees and expenses hereunder, the Receiver 

is hereby authorized to borrow from M&T Bank from time to time, and M&T Bank is hereby 

authorized to lend to the Receiver from time to time, such funds as may be necessary to pay such 

costs and expenses (each such loan, the "Receivership Loan"). The amount of any Receivership 

Loan shall be added to the Loan balance, shall constitute a demand obligation due and owing to 

M&T Bank, shall bear interest at the Default Rate set forth in the Loan Documents, and shall be fully 

secured by a duly perfected, first-priority priming lien upon the Receivership Assets in favor of M&T 

Bank, such lien to be evidenced by the Deed of Trust and the other Loan Documents without further 

action by M&T Bank. No personal recourse shall be had against the Receiver with respect to any 

Receivership Loan, and M&T Bank shall look solely to the Receivership Assets to satisfy the balance 

of any Receivership Loan. 

16. The Receiver shall be compensated in this case from the proceeds arising from the 

operation and/or sale of the Receivership Assets or by M&T Bank, pursuant to a Management 

Agreement (the "Management Agreement") executed by and between M&T Bank and the 

Receiver, at the Receiver's customary hourly rates (or in the event of a sale, the Receiver's 

customary commission rate), plus reimbursement of all reasonable and necessary out-of-pocket 

expenses incurred by the Receiver in the discharge of its rights and obligations hereunder. Such fees 

and expenses shall be payable to the Receiver monthly (or in the event of sale, upon the sale) from 

the proceeds arising from the operation and/or sale of the Receivership Assets, or from M&T Bank 

pursuant to the terms and conditions of the Management Agreement and by way of one or more of 

the Receivership Loans as described above, without the requirement of a further order of this Court, 
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provided, however, that the Receiver's fees and expenses shall be disclosed in the monthly 

accounting described below. 

17. On or before the 20 th  day of each month following the entry of this Order, the 

Receiver shall prepare an accounting of all rents and revenues collected and fees and expenses paid 

for the previous month and shall provide a copy of said accounting to M&T Bank's counsel. The 

Receiver shall file a final report and accounting within forty-five (45) days after the filing of an 

application for the termination of the receivership established pursuant to this Order. 

18. On or before the 20 th  day of each month following the entry of this Order, the 

Receiver shall remit to M&T Bank all funds remaining in the Receivers bank accounts for this case, 

if any, after payment of, or reasonable reserve for, the just and reasonable fees and expenses of the 

Receiver (including, without limitation, the costs of operation, maintenance, management, protection 

and preservation of the Receivership Assets, and professional fees and expenses of the Receiver), 

which funds shall be applied by M&T Bank to reduce the indebtedness owed by the Defendant to 

M&T Bank under the Loan Documents (as that term is defined in the Application). 

19. The Receiver shall take reasonable action to ensure that it complies with all laws 

applicable to the possession, use, occupancy, management, operation and maintenance of the 

Receivership Assets as provided under any laws of the United States, the Commonwealth of 

Virginia, and otherwise. 

20. Without limiting any other rights or immunities the Receiver may have at law or in 

equity, the Receiver and its past, present and future professionals, agents, representatives, 

employees, affiliates, successors and assigns shall have no liability for acts or omissions in 

connection with this Order, the receivership established pursuant to this Order, the Defendant or the 

Receivership Assets, so long as such acts and omissions are made in good faith and without gross 
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negligence. The foregoing exculpation shall survive the termination or resignation of the Receiver, 

and the termination or suspension of the receivership established hereunder. The Receivers shall be 

entitled to obtain such insurance coverage as it may deem reasonable to protect itself and its 

professionals, agents, representatives, employees, affiliates, successors and assigns against any 

claims and/or liability which are covered, or not covered, by the foregoing exculpation, and any 

premiums or fees for such insurance shall be paid from the Receivership Assets and constitute a fee 

or expense of the receivership. 

21. All fees and expenses of the Receiver shall constitute a first lien and charge against 

the Receivership Assets, with senior priority ahead of all other security interests and liens, including, 

without limitation, the security interests and liens of M&T Bank. 

22. The Receiver shall post a bond in the amount of $50,000.00 within five (5) business 

days following the entry of this Order. 

23. The Receiver and/or M&T Bank shall be entitled to cause a copy of this Order to be 

recorded in the Office of the Clerk of the Circuit Court for Lancaster County, Virginia, and in all 

such other filing offices within or without the Commonwealth of Virginia as the Receiver and/or 

M&T Bank may deem necessary or appropriate. 

24. Any action that is due under this Order on a day that is a weekend or a legal holiday 

shall not be due until the next business day. 

25. This Court shall retain jurisdiction and supervision of all matters concerning the 

Receiver, the receivership created hereby and the Receivership Assets. Any and all actions which 

affect the Receiver or the Receivership Assets shall be brought in this Court. The Receiver may seek 

instructions and additional authority and/or direction from this Court upon written notice to M&T 

Bank and the Defendant. 
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dge 
Circuit Court for Lancaster Co 

26. 	Nothing c ontained in this Order shall limit or prevent M&T Bank from exercising or 

enforcing any of its rig hts, remedies, or recourse under the Loan Documents, applicable law or 

otherwise with respec t to the Defendant, any guarantors of the Loan, or the Collateral. 

DATE: March 2L4,  2011 
	

SO ORDERED: 

(4-5 

NA 136,r kio 

- 13 - 



Fact Sheet 
Windmill Point Resort and Yacht Harbor WWTP 
VA0060569 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment I 
 

2009 Bacteria Study Email 
 

 
 
 
 
 
 
 
 
 
 

 
 



From: Bishop,Patrick 
Sent: Tuesday, May 12, 2009 2:32 PM 
To: Mosca,Denise 
Subject: RE: VPDES VA0060569, Windmill Point 
I think that they’re about to get a stick in their eye in r.e. their annual FA update. 
  
_____________________________________________ 
Patrick L. Bishop 
Virginia Department of Environmental Quality 
Piedmont Regional Office 
4949-A Cox Road 
Glen Allen, VA  23060 
Direct - (804) 527-5127 
Fax - (804) 527-5106 
plbishop@deq.virginia.gov 
  
Always remember that you're unique. Just like everyone else.  -  Zen proverb 
  
  

From: Mosca,Denise  
Sent: Tuesday, May 12, 2009 2:31 PM 
To: Bishop,Patrick 
Subject: RE: VPDES VA0060569, Windmill Point 
  
Yes, they’ll get the limit next year because they didn’t submit the information in time. Cody jumped on the study, 
but did E. coli instead of enterococci.  By the time he did it again, WP didn’t have much flow because they weren’t 
operating, so getting the 12 samples took forever.  
Denise 
  
Denise Mosca 
Environmental Specialist II 
DEQ-Piedmont Regional Office 
4949-A Cox Road, 
Glen Allen, Va.  23060 
(804) 527-5027 
fax (804) 527-5106 

From: Bishop,Patrick  
Sent: Tuesday, May 12, 2009 2:28 PM 
To: Mosca,Denise 
Subject: RE: VPDES VA0060569, Windmill Point 
  
I’m not really willing to bend the rules any more than we have.  I think the only other sticking 
point will be next year when their schedules are done will they be getting an Entero limit or not, 
and that decision ain’t up to me. 
  
_____________________________________________ 
Patrick L. Bishop 
Virginia Department of Environmental Quality 
Piedmont Regional Office 
4949-A Cox Road 
Glen Allen, VA  23060 
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